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INTRODUCTION 


The Heathkit Model 10-4540 5 MHz Portable Oscilloscope is 
a compact, versatile, easy-to-build, electronic instrument 
that you can use to study the waveforms in electronic 
circuits. You can also use it to measure frequency, and AC 
or DC voltages. The DC to 5 MHz bandwidth and the 
excellent input sensitivity of the vertical amplifier allow you 
to use this Oscilloscope for nearly all types of waveform 
display applications. The triggered horizontal sweep circuit 
and the many other outstanding features provide accuracy 
and capabilities that are usually found only in higher priced 
oscilloscopes. 


Among the many other features this Oscilloscope offers are: 
© A special TV position on the trigger selector. 
This allows low frequencies to pass while 


rejecting high frequencies, thus making it easier 
to trigger on the vertical frequency of a TV set. 


HHBATHEIT® 


® Power transformers that are swivel-mounted so 
they can be tuned for minimum hum on the 
trace. 


@ A 10 to 1 attenuation circuit that can be used 
for horizontal input signals. 


® An accurately calibrated vertical attenuator with 
a variable control. 


® A calibrated time base (seven time base 
selections, variable within each selection). 


® Regulated vertical, horizontal, and sweep circuit 
power supplies. 


Refer to the “Kit Builders Guide’’ for additional 
information on unpacking, parts identification, tools, wiring, 
soldering, and step-by-step assembly procedures. 
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UNPACKING 


Your Oscilloscope is packed in a large shipping carton which 
contains two other boxes, some smaller packages, and loose 
parts. One of the boxes inside the large carton contains the 
CRT (Cathode Ray Tube). The other box, marked “Packs 
1-4,” is divided into sections called packs. The smaller 
packages and loose parts in the large shipping carton are part 
of the “Final Pack’’ (Pack 5). 


HEHBATHEIT® 


In each Parts List, you will be instructed to remove the parts 
from one of the packs. You may also be instructed to 
remove some parts from the Final Pack. 


DO NOT unpack any parts until you are instructed to do so. 
DO NOT remove the CRT from its box until you are 
instructed to do so. 
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ASSEMBLY NOTES 


A separate “‘Illustration Booklet’ contains illustrations 
(Pictorials, Details, etc.) that are too large for the Assembly 
Manual. The illustrations are arranged in Pictorial number 
sequence. Place the Booklet in a convenient location and 
keep it with the Assembly Manual. 


Each circuit part in this kit has its own component number 


(R2, C4, etc.). Use these numbers when you want to 
positively identify the same part in the various sections of 


HEATHEIT® 


the Manual. These numbers, which are especially useful if a 
part has to be replaced, appear: 


— In the Parts Lists, 

— At the beginning of each step where a component is 
installed, 

In some illustrations, 

In the Schematic, 

In the sections at the rear of the Manual. 
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SOLDERING INSTRUCTIONS 


Poor soldering accounts for about 90% of all kit building 
problems. The following photographs show examples of the 
types of bad solder connections that are the most common 
cause of trouble. If you locate any of these bad solder 
connections in your kit, correct them as instructed. Study 
this section carefully before you begin to assemble your kit. 


SOLDER CONNECTIONS TO WATCH OUT FOR 


The following photographs show examples of the types of bad solder 
connections that are the most common cause of trouble. If you 
locate any of these bad solder connections in your kit, correct them 
as instructed. 


Before you start to assemble this kit, read the wiring, 
soldering, and step-by-step assembly information in the ‘Kit 
Builders Guide.’”’ 


Resistors will be called out by their value and color code in 
Q (ohms), kQ, or MQ. K = 1000, M = 1,000,000. Use 
1/2-watt resistors unless the step directs otherwise. 


Capacitors are called out by their type (disc, Mylar™, 
electrolytic, etc.) and capacitance (uF or pF). 


To order a replacement part, use the Parts Order Form 
furnished with this kit. If a Parts Order Form is not 
available, refer to ‘‘Replacement Parts” inside the rear cover 
of the Manual. 


In this case, the solder was applied to the lead 
but did not flow onto the foil. To correct, 
reheat the connection. 


Here, hot solder has been dropped onto the foil 
and the solder connected or bridged (or 
crossed) three foils. To correct, hold the circuit 
board above the soldering iron and reheat the 
solder. As the solder melts, it will flow down 


Here, solder has flowed along a lead and 
bridged to another foil. To correct, hold the the iron. PROTECT YOUR EYES. 
circuit board above the soldering iron and 
reheat the solder. As the solder melts, it will 
flow down the iron. Then cut off the excess 
lead length. PROTECT YOUR EYES. 


NOTE: Solder that bridges two connections on 
the SAME FOIL is alright and should not be 
corrected. 


*DuPont Registered Trademark. 
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A GOOD SOLDER CONNECTION 


: | 

| SOLDER FLOWS OUTWARD a | 
AND GRADUALLY BLENDS Phy iA 

| WITH THE FOIL AND THE eats | 
LEAD. 7 7 <SOLDERING 

l (127 ~ TRON 

i FOIL Uo2° POSITIONED ! 

< CORRECTLY | 
j 


[When both the lead and the circuit board foil are heated at the same 

| time, the solder will flow onto the lead and the foil evenly. The‘ 
solder will then make a good electrical connection between the lead 
and the foil. 


2 eee ee ee ee ee ee ee ee ee ee 


BAD SOLDER CONNECTIONS 


[peaneeennnriaet. an. yuh een Oath geet. yar) eee 


SOLDER DOES NOT FLOW 
ONTO LEAD. A DARK ROSIN sti 
BEAD SURROUNDS AND IN- BURNED .% /% 
SULATES THE LEAD FROM ROSIN .“% 


THE CONNECTION. 7/7 SOLDERING 
Co ae RON 

ee Fiiged POSITIONED 
WIL INCORRECTLY 


When the lead is not heated sufficiently, the solder will not flow 
onto the lead as shown above: Reheat the connection and, if 
necessary, apply a small amount of additional solder to obtain a 
connection as shown under “’A Good Solder Connection.” | 


rr i nee 


rs Z 
/ 


A 
2 SOLDERING 


SOLDER APPEARS TO FLOW / Ef Pommertnd GY 


PA 
| INWARD AND SIT ON TOP Laer POSITIONED 
INCORRECTLY 


[es TrESeD Lig We 


When the foil is not heated sufficiently, the solder will blob on the 
circuit board as shown above. Reheat the connection and, if 
necessary, apply a small amount of additional solder to obtain a [ 
| connection as shown under ‘‘A Good Solder Connection.” j 

a 


Page 9 


Page 10 Gs QHEATHEIT® 


VERTICAL AMPLIFIER 
CIRCUIT BOARD 


KEY 


No, 


RESISTORS 


1/2-Watt 


PARTS LIST 


Unpack Pack #1 (refer to the ‘‘Pack Index Sheet’’) and 
check each part against the following list. Make a check (V) 
in the space provided as you identify each part. Any part 
that is packed in an individual envelope with a part number 
on it should not be removed from the envelope until it is 
called for in a step. Do not throw away any packing material 
until all parts are accounted for. 


DESCRIPTION PART CIRCUIT 
No. Component No. 


NOTE: All resistors have a 5% tolerance (gold fourth band) unless they are 


listed otherwise. 


Al 
Al 


Al 


Al 


Al 


(Xx) 
(y) 


56 22 (green-blue-black) 1-83 R112, R113 
100 Q (brown-black- 1-123 R116, R118 
brown) 

330 92 (orange-orange- 1-151 R122, R123 
brown) 

470 2 (yellow-violet- 1-157 R107, R114, 
brown) R115 

1000 2 (brown-black- 1-172 R117, R119 
red) 


EE ATELECITTS 
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KEY QTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 


Resistor (cont’d.) 


2 2700 22 (red-violet-red) 1-158 R124, R129 
Al (} ) 4 4700 22 (yellow-violet- 1-43 R105, R106, 
red) R109, R121 
Al (A 1 10 kQ (brown-black- 1-105 R125 
j orange) 
Al (WK) 1 12 kQ (brown-red- 1-109 R104 
orange) 
Al (A) 1 100 kQ (brown-black- 1-104 R101 
yellow) 
Others 
B1 (¥) 2 56002 (5.6 k), 10%, 5-1-4 R126, R127 
4-watt. 
CAPACITORS 
C1 (4) 1 20 pF disc 21-5 C106 
C1 (x) 1 75 pF disc 21-86 C102 
C1 (y ) 1 180 pF disc 21-162 C105 
Ci7G ) 1 680 pF disc 21-171 C104 
C1 (¥) 2 .01 uF disc 21-16 C101, C109 
C2e(e) 2 10 wF electrolytic 25-54 C103, C108 
c3 (4) 180-400 pF trimmer 31-77 C107 
CONTROLS 
D1 (*) 2 1000 22 (1 k) 10-936 R108, R111 
D1 (7) 2 2000 2 (2k) 10-398 R102, R128 
D1 (+) 1 10 kQ 10-386 R103 
DIODES 
er (yy 1 1N191 diode (brown- _—+56-26 D104 


white-brown) 
E1 (f) 1 1N4149 diode 56-56 D103 


Page 13 


Ge-gHEATHEKIT® 

KEY OTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 
TRANSISTORS 


NOTE: Transistors are marked for identification in one of 


the following ways: CAD 


1. | Part number. in A 
2: Type number. ORWY 
Kf Part number and type number. 
4. Part number with a type number other than the one 
listed. 

F1 (X) 2 L842 417-83 Q105, Q106 
F1 (\) 2 X29A829 417-201 Q107, 0108 
F1 (x) 2 €L131 417-241 Q101, Q103 Dp 
Fi (X) 5 MPSA20 417-801 0102, 0104, 

| Q111, ZD101, 3. 
F2 ZD102 

(X) 2 MPSU10 417-834 Q109, Q110. | | ! 
PARTS FROM THE FINAL PACK 

(A) 1 Vertical amplifier 85-1533-5 

circuit board 

(ea) 30’ Bare wire 340-8 

(%) 6’ Shielded cable 343-15 

(») 2’ Twin lead 347-2 

() 1 Kit Builders Guide 597-308 

ian) 1 Parts Order Form 597-260 

( ) 1 Assembly Manual (See 


front cover for part 
number.) 


Solder (Additional 3’ 
rolls of solder, #331-6, 
can be ordered for 25 
cents each.) 


NOTE: The prices shown on the separate ‘‘Heath Parts Price 
List” apply only on purchases from the Heath Company 
where shipment is to a U.S.A. destination. Add 10% 
(minimum 25 cents) to the price when ordering (Michigan 
residents add 4% sales tax) to cover insurance, postage, and 
handling. Outside the U.S.A., parts and service are available 
from your local Heathkit source and will reflect additional 
transportation, taxes, duties, and rates of exchange. 
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STEP-BY-STEP ASSEMBLY 


STARTS 


(>). Locate the vertical amplifier circuit 
board (#85-1533-5) and position it 
as shown. Then complete the 
following steps. 


(XA) R124: 2700 Q (red-violet-red). 
eS ee Sete 


(X) R123: 
brown). 


330 (2 (orange-orange- 


(9) R119: 1000 2 (brown-black-red), 


(K) R118: 100 Q (brown-black-brown), 
()) R115: 470 Q (yellow-violet-brown). 


(x) R113: 56 Q (green-blue-black). 


(4) Solder the leads to the foil and cut 
off the excess lead lengths. 


(7) R109: 4700 Q (yellow-violet-red). 


xX) R121: 4700 Q (yellow-violet-red). 


(¥) R105: 4700 2 (yellow-violet-red). 
i 


(¥%) R107: 470 Q (yellow-violet-brown). 
NOTE: Do not use a 4700 & resistor 
here by mistake. 


NOTE: Whenever you install a diode, as in 
the next step, be sure to position the 
banded end as shown on the circuit board. 


D103: IN4149 diode (#56-56). 


(¥) D104: 1N191 diode (brown-white- 
brown, #56-26). 


( ) Solder the leads to the foil and cut 
off the excess lead lengths. 


. So 


/ 
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PICTORIAL 1-1 


O 
O 


CONTINUE © 


(¥) R127: 5600 Q (5.6k), 4-watt 
resistor. Space this resistor 1/8” off 
the circuit board. 


¥) R126: 5600 Q (5.6k), 4-watt 
resistor. Space this resistor 1/8” off 
the circuit board. 


(¥) R125: 10 kQ (brown-black-orange). 


(*) R122: 330 QQ  (orange-orange- 


brown). 


(») R117: 1000 22 (brown-black-red). 


(Y) R129: 2700 Q (red-violet-red). 


(A) Solder the leads to the foil and cut 
off the excess lead lengths. 


(%) R116: 100 Q2 (brown-black-brown). 


() R114: 470 2 (yellow-violet-brown). 


(K) R112: 56 Q (green-blue-black). 


(%) R104: 12 kQ (brown-red-orange). 


(KX) R106: 4700 Q (yellow-violet-red). 


(xf) R101: 100 kQ 
yellow). 


(brown-black- 


( ¥ Solder the leads to the foil and cut 
off the excess lead lengths. 
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START @ 


NOTE: A coating on disc capacitor leads 
next to the capacitor body will sometimes 
make soldering difficult. When you install 
one of these capacitors, position it 1/16” 
off the circuit board. This will prevent the 
coating from protruding through the 
circuit board. 


1/16" 


CONTINUE © 


(*) C108: 10 uF electrolytic. Be sure to 
COATING eee a Position the plus marked end as 


{ss gl shown on the circuit board. 

() Locate two MPSA20_ transistors 
(X) C106: 20 pF disc | Z (#417-801) and cut the center lead 
) : : 


from both transistors. 
; Pe = Ra J 
(X) 109: .01 yF disc. —— ~ 
(X) C105: 180 pF disc. U Viae 
{+ aan 
NOTE: When you imistall an electrolytic Saas . g aay CUT OFF 
capacitor, always position the plus (+) \ CENTER 
marked end of the capacitor toward the ~>- \ a LEAD 
plus mark on the circuit board. v— — \ 
' Www WY 
PLUS (+) RG 
5 beet Ben Sn, EE + 
TES ee, RS 
iste -{__} {= =) (*) Install one transistor at ZD101 and 
Wwe Kw a the other transistor at ZD102. Make 
+a gen} 


sure the flat of each transistor is 


a) f © Ge Positioned over the outline of the 


L SS , flat on the circuit board. 
(X) C103: 10 uF electrolytic. Tx No) oe 
re 
(X) C104: 680 pF disc. | l - 
3/4" bare wi (| a Ag 
(A) " bare wire. 
_ . : ps CW S 
(X) 1" bare wire. | J aie oT 
ve / 
Vy ) C102: 75 pF disc. 


(YO) C101: .01 uF disc. 


(¥) Solder the leads to the foil and cut 
off the excess lead lengths. 


(7X) Solder the leads to the foil and cut 


PICTORIAL 1-2 off the excess lead lengths. 


7 
ie) % % % 64 (INCHES) 3 <i 4 5 6 
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NOTE: Install each of the next two 
transistors in the following manner. First, 
position the transistor over the outline on 
the circuit board so the beveled side of the 
transistor matches the beveled side of the 
outline. Then insert the leads into their 
correct E, B, and C holes. Solder the leads 
to the foil and cut off the excess lead 
lengths. 


BEVELED 
SIDES. 


Q109: MPSU10 
(#417-834). 


transistor 


Q110: MPSU10 transistor 
(417-834). Note that this 
transistor is positioned in the 
opposite direction from Q109. 


NOTE: When you install the following 
transistors, be sure to position each 
transistor with its flat over the outline of 
the flat on the circuit board. Then insert 
the leads into their correct E, B, and C 
holes. Solder the leads to the foil and cut 
off the excess lead lengths. 


O0td: MPSA20 
(#417-801). 


transistor 


Q104: 
(#417-801). 


MPSA20 transistor 


Q102: MPSA20 
(#417-801). 


transistor 


PICTORIAL 1-3 


CONTINUE © 


NOTE: When you install the following 
transistors, be sure to position each 
transistor with its flat over the outline of 
the flat on the circuit board. Then insert 
the leads into their correct S, D, and G 
holes. Solder the leads to the foil and cut 
off the excess lead lengths. 


(A) 0103: EL131 transistor 


(417-241). 


On Oss 
(#417-241). 


Blatao transistor 


p 
Gae-gHEATHKIT? age 17 


CONTINUES 


(Y) C107: 80-400 pF trimmer (#31-77). 
Solder only the two lugs that have 
foil around them. Note that the lugs 
are made up of more than one tab. 
Make sure all of the tabs become 
soldered. 


START @& 


NOTE: When you install the following 
transistors, be sure to position each 
transistor with its flat over the outline of 
the flat on the circuit board. Then insert 
the leads into their correct E, C, and B 
holes. Solder the leads to the foil and cut 
off the excess lead lengths. 


NOTE: In the following steps be sure that 


FLAT 
SIDE you install the correct value control in 


each position. Solder the lugs of each 


} ee | control to the foil as it is installed. 
1B eu 


cee Ie 7 


ma 


(X) Q107: X29A829 transistor 


(#417-201). 
(X) Q108:  X29A829 transistor 
(#417-201). 


(X) Q106: L842 transistor (#417-83). 


() R128: 2000 Q (2k) control 


(X) Q105: L842 transistor (#417-83). 
(#10-398). 


() R111: 1000 Q (1k) control 
(#10-936). 


(*™) R102: 2000 & (2k) control 


(#10-398). 
(*) R108: 1000 2 (1k) control 
(#10-936). 


(SO R103: 10 kQ control (#10-386). 


PICTORIAL 1-4 


ae [egg arearry 


Refer to Pictorial 1-5 for the following steps. 


(¥) Prepare a 7’’ twin lead as follows, as shown in Detail 
i 


1-5A. 
ig SHIELDED 
1 operate CABLE 
) | 
| 


1/4” 


Detail 1-5A 


if Cut the ends of the twin lead down the middle 
to form two leads at either end. 


db Remove 1/4” of insulation from each lead. Then 
twist together the fine wire strands at the end of 
each lead and apply just enough solder to hold 
them in place. 


SHIELD 
LEAD 


A) Connect the 2-1/2” leads of the twin lead to holes S 
and M on the circuit board. Solder the leads to the 
foil. 


NOTE; Each time you prepare shielded cable, look at the 
inner lead and shield lead to see if they are pretinned (have 
solder already applied), If the inner !ead and shield lead are 
not pretinned, twist together the fine wire strands of each 
lead, as shown in Detail 1-5C. Then apply a small amount of 
solder to hold the strands in place. 


( ) Refer to Detail 1-5B and prepare a 15” shielded cable. PICTORIAL 1-5 


(9) Connect the inner lead of the shielded cable to hole K 
and the shield lead to hole L on the circuit board. 
Solder the leads to the foil. 


INNER LEAD 
SHIELD LEAD 
TWIST AND 


APPLY SOLDER 


Detail 1-5C 
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22 1/2" 


weeF OUT THE SHIELD LEAD 
OFF THIS END LEAD 


TAKING CARE NOT TO CUT THE SHIELD LEAD, 
REMOVE THE OUTER INSULATION. 


a 


—_ 


( 


REMOVE 
FOIL 


L—_ SHIELD LEAD 


REMOVE THE FOIL AND REMOVE 1/4" OF 
INSULATION FROM EACH END OF THE 
INNER LEAD. 


Detail 1-5B 
NA WA % 1 (INCHES) 2 
3/8) 5/8, 7/8 
1 (CM) 2 3 4 5 6 rf 


CIRCUIT BOARD CHECKOUT 


Carefully inspect the circuit board for the 
following conditions. 


(\) Unsoldered connections. 
(4) “Cold’’ solder connections. 
(\\) Solder bridges between foil patterns. 


(\.) Protruding leads which could touch 
together. 


(yx) Transistors for the proper type and 
installation. 


(\) Electrolytic capacitors for the 
correct position of the plus (+) end. 


(\.) Diodes for the correct position of 
the banded end. 


(~) Set the circuit board aside. 
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HORIZONTAL AMPLIFIER 
CIRCUIT BOARD 


Unpack Pack #2 (refer to the ‘Pack Index Sheet’) and 
check each part against the following list. Make a check (WY 
in the space provided as you identify each part. Any part 
that is packed in an individual envelope with a part number 
on it should not be removed from the envelope until it is 
called for in a step. Do not throw away any packing material 
until all parts are accounted for. 


PARTS LIST 
KEY QTY. DESCRIPTION ~ PART CIRCUIT 
No. No. Component No. 
RESISTORS 
1/2-Watt 
NOTE: All resistors have a 5% tolerance (gold fourth band) unless they are 
listed otherwise. 
Al (x) 2 100 2 (brown-black- 1-123 R211, R212 
brown) hy 
Al (Xx 1 2202 (red-red-brown) 1-147 R207 
Al (Xx) 2 5102 (green-brown- 1-63 R216, R217 
brown) 
Al (X) 3 1000 82 (brown-black- 1-172 R213, R214, 
red) R218 
At 2 (X) 4 4700Q (yellow-violet- 1-43 R205, R206, 
red) R209, R215 
aT {k) 1.  12kQ (brown-red- 1-109 R204 
J orange) 
A1 (X) 1 100 kQ (brown-black- 1-104 R201 
yellow) 
Others 
Bi (/\) 2 10 kQ, 10%, 7-watt 5-3-7 R219, R221 
HHEATHEIT® 
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KEY QTY. DESCRIPTION 
No. 


—— 


CAPACITORS 

c1() 1 220 pF disc 

c1 (0 1 470 pF disc 

C1 (y) 1.01 pF disc 

C2 (4) 1 104uF electrolytic 
CONTROLS 

D1 (f) 1 5002 

D1 (x) 1 10kQ 

D1 (x) 1 20k 
DIODE 

E1 (x) 1 1N4149 diode 
(ea) 1 GESTB 620 diode 
TRANSISTORS 


PART 
No. 


21-22 
21-56 
21-16 
25-54 


10-918 
10-386 
10-390 


56-56 
56-61 


Ge gHEATHKIT® 


CIRCUIT 


Component No. 


C204 
C203 
C201 


C202 Gey) 


R208 
R203 
R202 


D204 
D203 


NOTE: Transistors are marked for identification in one of 


the following ways: 


Part number. 
Type number. 


nod rseet Dad teeee 


listed. 


Part number and type number. 
Part number with a type number other than the one 
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KEY OLY: DESCRIPTION PART CIRCUIT 
No. No. Component No. 
Transistors (cont’d.) in @ 
a> Mm 
F1 (2) 2 1842 417-83 0205, 0206 
F1 OX) 2 EL131 417-241 0201, 0203 
F1 (xX) 4  MPSA20 417-801 ZD201, ZD202, 
Q202, 0204 
F2 (*) 2 MPSU10 417-834 


PARTS FROM THE FINAL PACK 


Horizontal amplifier 
circuit board 


dmv 


85-1533-4 


Q207, Q208 fo 


Coca 
—=—= 
SS, 


NOTE: The prices shown on the separate ‘Heath Parts Price 
List’’ apply only on purchases from the Heath Company 
where shipment is to a U.S.A. destination. Add 10% 
(minimum 25 cents) to the price when ordering (Michigan 
residents add 4% sales tax) to cover insurance, postage, and 
handling. Outside the U.S.A., parts and service are available 
from your local Heathkit source and will reflect additional 
transportation, taxes, duties, and rates of exchange. 
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STEP-BY-STEP ASSEMBLY 


CONTINUEY 


(X) R221: 10 k, 10%, Z-watt film 


resistor. Space this resistor 1/8” off 
the circuit board. 


START @ 


(2%) Locate the horizontal amplifier 
circuit board (#85-1553-4) and 
position it as shown. Then complete 


WY 


R219: 10 k2, 10%, 7-watt film 
resistor. Space this resistor 1/8” off 


— 


the following steps. 


the circuit board. 


(A) R218: 1000 Q (brown-black-red). Ws WSs 
( y) R217: 510 Q (green-brown-brown). x 
() R214: 1000 Q (brown-black-red). (8) R211: 100 Q (brown-black-brown). 
(X) R212: 100 2 (brown-black-brown). (X) R204: 12 kQ (brown-red-orange). 
(y¥) R209: 4700 2 (yellow-violet-red). MQ Qgqo (w) R201: 100 kQ  (brown-black- 
== Ny - O- yellow). 

(X) R215: 4700 2 (yellow-violet-red). ny = 

; N | SSS /-) Solder the leads to the foil and cut 
(A) R205: 4700 & (yellow-violet-red). N ; oe off the excess lead lengths. 

INS Se: 
(y) R207:220 Q (red-red-brown). ee 

SQ 
(%) R206: 4700 2 (yellow-violet-red). Led O 


) 


sO” xe, 
<ayS 

a ae 
\ | max cca 


PICTORIAL 2-1 


(4) Solder the leads to the foil and cut 
off the excess lead lengths. 


GSeguEeatHKIT® 


START @ 


NOTE: A coating on disc capacitor leads 
next to the capacitor body will sometimes 
make soldering difficult. When you install 
one of these capacitors, position it 1/16” 
off the circuit board. This will prevent the 
coating from protruding through the 
circuit board. SS Loa 


| 


= [SS ~— 
COATING = Qo ey CONTINUEY 
i ——s (%) 1/2" bare wire. 
(YX) C204: 220 pF disc. Gung a oo ee Cena; i (~) 1/2" bare wire. 
/ ! , (°) 1’ bare wire. 
( N C203: 470 pF disc. U S E 


NOTE: When you install the next two 


( » C202: 10 uF electrolytic. Be sure to 
position the plus (+) marked end of 
the capacitor toward the plus (+) 

mark on the circuit board. 


diodes, be sure to position the banded end 


ge aE 
nwa ~ peg | Je of each diode as shown on the circuit 
A 9 SSS dis board. 
: i 4 >} 


(X) €201:.01uF disc. - 


{+ ie are 
(X) Pe ar the ie Hs Peg and cut aa. i = END 
off the excess lead lengths. ~@- 
O 
e) 
x 
(\) D204: 1N4149 diode (#56-56). 
(x) D203: GESTB620 diode (#56-61). 
PICTORIAL 2-2 ( » Solder the leads to the foil and cut 
off the excess lead lengths. 
oO We WE %, sf (INCHES) Pa 3 4 5 6 
‘| 1/8, 3/8 | 5/8, 7/8 
11 12 13 14 15 16 a7 


ee (eegermarearry 


STARTS 


NOTE: When you install the following 
transistors, be sure to position each CoO NTI N U | oly 2 
transistor with its flat over the outline of 
the flat on the circuit board. Insert the 
leads into their correct E, B, and C or S, 
D, and G holes. Solder the leads to the foil 
and cut off the excess lead lengths. 


FLAT 
S| ami 
1/4" 
Bs 


BBC Se 


as) Locate two MPSA20_ transistors 
(#417-801) and cut off the center 


CUT OFF 
CENTER 


Install the two prepared transistors as 


(KX) 204: MPSA20 transistor : S | a 
(#417-801). = —>- ey for, 
(x) @Z03E Bets transistor is [ 
(#417-241). | aS 
ENG Ss 
ON) O20: ERs transistor U “ 
(#417-241). 1 j | = 
C2025 MPSA20 transistor \ ¥ ‘ Nay 


(#417-801). 


PICTORIAL 2-3 


Ge gHEATHKIT®? 


START @ 


NOTE: Install each of the next two 
transistors in the following manner. First, 
position the transistors over the outline on 
the circuit board so the beveled side of the 
transistor matches the beveled side of the 
outline. Then insert the leads into their 
correct E, B, and C holes. Solder the leads 
to the foil and cut off the excess lead 
lengths. 


BEVELED 


CeO 20 7: MPSU10 transistor 
(#417-834). 


(A) Q208:  MPSU10 _ transistor 
(#417-834). 


NOTE: When you install the next three 
controls, insert the control lugs through 


the circuit board and solder them to the 
foil. 


(%) R202: 20 kQ control (#10-390). 
(Y) R208: 500 2 control (#10-918). 


(KX) R203: 10 kQ control (#10-386). 


OR, at, «3/8 x (INCHES) 
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CONTINUE©S 


NOTE: When you install the next two 
transistors, be sure to position each 
transistor with its flat over the outline of 
the flat on the circuit board. Then insert 
the leads into their correct E, C, and B 
holes. Solder the leads to the foil and cut 
off the excess lead lengths. 


(9) 205: L842 transistor (#417-83). 


13 14 15 16 7 
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7’ SHIELDED 


oe 
\ 
7 


SHIELD 
LEAD 


9’’ SHIELDED 
CABLE 


7’’ SHIELDED 


CABLE 
4 
SHIELD 
LEAD 
PICTORIAL 2-5 
oO Y% % sf, 1 (INCHES) 2 3 4 5 6 Tf 


| 1/8 , 3/8 6/8 , 7/8 | 


[@) 5 1 (CM) 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 


Ge HEATHKIT® 


Refer to Pictorial 2-5 for the following steps. 


()) 


Cut a 9”’ and two 7” shielded cables. Then refer to 
Detail 2-5A and prepare the ends of the shielded 
cables as shown. Note that the shield lead is cut off 
one end of each cable. 


In each of the next two steps, connect the end of the 
shielded cable with the shield lead to the circuit board as 
follows: 


(X) 7” shielded cable: Inner lead to hole D and the shield 


(A) 


(%) 


lead to hole E. Solder the leads to the foil. 


9” shielded cable: Inner lead to hole H and the shield 
lead to hole P. Solder the leads to the foil. 


At the end of the remaining 7” shielded cable without 
a shield lead, connect the inner lead to circuit board 
hole F. Solder the lead to the foil. 


1/4" 


ee “aa 


SHIELD 
LEADN. 


£ 
il eck 


a CUT THIS.” “s,, 
SHIELD LEAD OFF 


, we 


WAKING CARE NOT TO CUT THE SHIELD LEAD, 
REMOVE THE OUTER INSULATION. 


en 


——_ 


( 


REMOVE 
FOIL 


= SHIELD LEAD 


REMOVE THE FOIL AND REMOVE 1/4" OF 
INSULATION FROM EACH END OF THE 
INNER LEAD. 


Detail 2-5A 


( 


_— 


x 


9-1/2" 
2-1/2" 1-1/2" 
| i 


174% 
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Prepare a 9-1/2”’ twin lead as follows, as shown in 
Detail 2-5B. 


Cut the ends of the twin lead down the middle to 
form two leads at either end. 


Remove 1/4” of insulation from each lead. Then twist 
together the fine wire strands at the end of each lead 
and apply just enough solder to hold them in place. 


Connect the 2-1/2’’ leads of the prepared twin lead to 
holes J and K on the circuit board. Solder the leads to 
the foil. 


Detail 2-5B 


CIRCUIT BOARD CHECKOUT 


Carefully inspect the circuit board for the 
following conditions. 


(.) Unsoldered connections. 
(».) “Cold” solder connections. 


Solder bridges between foil patterns. 


Protruding leads which could touch 
together. 


Transistors for the proper type and 
installation, 


Electrolytic capacitors for the 
correct position of the plus (+) end. 


Diodes for the correct position of 
the banded end. 


Lay the circuit board aside. 
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SWEEP-TRIGGER 
CIRCUIT BOARD 


Unpack Pack #3 and check each part against the following 
list. Make a check A in the space provided as you identify 
each part. Any part that is packed in an individual envelope 
with a part number on it should not be removed from the 
envelope until it is called for in a step. Do not throw away 
any packing material until all parts are accounted for. 


PARTS LIST 
KEY QTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 
RESISTORS 
1/2-Watt 


NOTE: The resistors may be packed in more than one envelope. Open all 
the resistor envelopes in this pack before you check the resistors against 


the Parts List. 


All resistors have a 5% tolerance (gold fourth band) unless listed otherwise. 


A1 (X) 3 
Al (X) 2 
A1(K) = 2 
A1(Yy) 1 
A (x) 1 
A1 () 8 


HEATHEIT® 


2.7 Q (red-violet-gold) 1-143 R325, R332, 
R323 

10 Q (brown-black- 1-173 R309, R311 

black) 

100 Q (brown-black- 1-123 R308, R329 

brown) 

200 2 (red-black-brown) 1-137 R331 

470 22 (yellow-violet- 1-157 R318 

brown) 

1000 2 (brown-black- 1-172 R314, R315, 

red) R317, R319, 
R321, R324, 
R326, R327 


Q) 
\ 


31 
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KEY QTY. DESCRIPTION 
No. 


Resistors (cont’d.) 


Al (X) 1 2200 2 (red-red-red) 
A1(X) 2 2700 (red-violet-red) 
A1 (KX) 2 4700 2 (yellow-violet- 
red) 
Al(X) 1. 12 kQ (brown-red- 
. orange) 
A1() 1 27 kQ (red-violet- 
7 orange) 
A1()\) 1 47kQ (yellow-violet- 
orange) 
Ai (RK) 1 100 kQ (brown-black- 
yellow) 
Al (4) 1. 1 MQ (brown-black- 
green) 
CAPACITORS 
B1 (¥) 470 pF disc 


1 
B1 ()) 2  .01 uF disc 

B2 (~) 2 10uF electrolytic 
B2 ( ¥) 3 100 uF electrolytic 


CONTROL 


C1 (>) 20 ko? 


DIODES 
D1 () 4 Germanium diode 
D1 (A) 3 1N4149 diode 


PART 
No. 


1-57 
1-158 
1-43 


1-109 


1-124 


1-415 


1-104 


1-101 


21-56 
21-16 
25-115 
25-117 


10-386 


56-602 


56-56 


CIRCUIT 
Component No. 


R305 
R312, R313 
R306, R307 


R328 
R322 
R316 
R302 


R301 


C302 
C301, C304 
C303, C306 
C305, C307, 
C308 


R303, R304 


D305,D306, 
D308,D309 
D303,D304, 
D307 


Ge HEATHKIT® Page 33 


BRoryeeeUTyY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 


TRANSISTORS-INTEGRATED CIRCUITS 


NOTE: Transistors and integrated circuits are marked for 
identification in one of the following four ways: 


1. Part number. 

oe Type number. (On integrated circuits this refers 
only to the numbers; the letters may be 
different or missing.) 

6 Part number and type number. 

4. Part number with a type number other than the 


one shown. 

E1(x) 2 2N2369 transistor 417-154 Q310, 0312 

E2( A) 2 L131 transistor 417-241 0301, 0311 

E2(X) 10 MPSA20 transistor 417-801 0302, 0303, 
0304, 0305, 
0306, 0307, 
0308, 0309, 
ZD301, ZD302 

E3 ( X) 1 74721C 443-4 1C303 

E3 (x) 1. 74121 1C 443-22 1C304 

E3 ( y) 1 741221C 443-23 1C302 

E3(X¥) 1 + 741321C 443-625 1C301 

SOCKET 

F(X) 4 ‘IC socket 434-298 


PARTS FROM THE FINAL PACK 


( X) 1 Sweep-trigger circuit 85-1534-4 
board 
(X) 36" Black wire 344-50 
a) 42" Red wire 344-52 
(x) 36” Orange wire 344-53 
(<) 54” Yellow wire 344-54 
(4) 36’ Violet wire 344-57 
(*) 24” Gray wire 344-58 


NOTE: The prices shown on the separate ‘’Heath Parts Price 
List” apply only on purchases from the Heath Company 
where shipment is to a U.S.A. destination. Add 10% 
(minimum 25 cents) to the price when ordering (Michigan 
residents add 4% sales tax) to cover insurance, postage, and 
handling. Outside the U.S.A., parts and service are available 
from your local Heathkit source and will reflect additional 
transportation, taxes, duties, and rates of exchange. 


ee nt [eee arsccrry HEATHEIT® 


STEP-BY-STEP ASSEMBLY 


START @ 


(¥) Locate the sweep-trigger circuit 


board (#85-1534-4) and position it 


(\) 1” bare wire. 


(X) 1-1/2" bare wire. N 
| i [| 
(¥) 1-1/4" bare wire. —_ry= = 


[trees 
(¥) 1-1/4” bare wire. i 
(¥.) 1/2’ bare wire. <7 
Er 


( ) Solder the leads to the foil and cut o 


off the excess lead lengths. 


PICTORIAL 3-1 


Dee eile. ake (INCHES) 


Ly) 
® 


OPS =< (GM), 2 3 4 


a 
o 
N 
® 
© 


as shown. Then complete the ARSS- I 
following steps. i 
| ¢ | / 


CONTINUE 


NOTE: When you install a diode, be sure 
to position the banded end as shown on 
the circuit board. 


BANDED 
END 


(% D306: Germanium diode 
(#56-602). 


( D309 : Germanium 


(#56-602). 


diode 


0 


(X) D304 : 1N4149 diode (#56-56). Be 
sure to position the banded end as 
shown on the circuit board. 


(*%) D305 : Germanium diode 


(#56-602). 
i D308 : Germanium diode 
(#56-602). 


(X) D307 : 1N4149 diode (#56-56). 


w) 3/4" bare wire. 


(0 D303 : 1N4149 diode (#56-56). 


) Solder the lead to the foil and cut 
off the excess lead lengths. 


a 
o 
N 


Ge gHEATHKIT® 


START @& 


NOTE: Locate the 200 22 (red-black- 
brown) resistor and set it aside until it is 
called for. Note that this resistor has the 
same color bands as the 1000 {2 (brown- 
black-red) resistor except in the opposite 
order. 


\") R315: 1000 2 (brown-black-red). 


(64) R316: 47 kQ (yellow-violet-orange). 
(X) R313: 2700 Q (red-violet-red). 

(X) R308: 100 Q (brown-black-brown). 
(RK R311: 10 2 (brown-black-black). 
(X) R331: 200 & (red-black-brown). 


R326: 1000 2 (brown-black-red). 


R329: 100 Q (brown-black-brown). 


; X) Solder the leads to the foil and cut 
off the excess lead lengths. 


(X) R319: 1000 2 (brown-black-red). 


(X) R318: 470 Q (yellow-violet-brown). 


\) R317: 1000 92 (brown-black-red). 


(A R327: 1000 2 (brown-black-red). 


(,) R322: 27 kQ (red-violet-orange). 


(yy R328: 12 kQ (brown-red-orange). 


( Solder the leads to the foil and cut 
off the excess lead lengths. 


Wii 
alk 
YY 


—— 


Sa 
GY 


CMA 


ns 


Wh: 
WBS 


ene 


WILD + 
bea) 


PICTORIAL 3-2 


1 


WIA 


= wa 
| f Ge 


WLLL 
WA 


o 
Vig 
Wigs 
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CONTINUED 
(x) 


R314: 1000 2 (brown-black-red). 


R301: 1 MQ (brown-black-green). 


(¥) R302: 100 k — (brown-black- 


yellow). 


(§ R312: 2700 @ (red-violet-red). 


(| R309: 10 Q (brown-black-black). 


( 


x) 


(A) 


( 


( 


( 


) 


) 


) 


(A 


(x) 


( 


) 


R305: 2200 2 (red-red-red). 


R306: 4700 2 (yellow-violet-red). 


Solder the leads to the foil and cut 
off the excess lead lengths. 


R307: 4700 2 (yellow-violet-red). 
R321: 1000 2 (brown-black-red). 


R324: 1000 2 (brown-black-red). 


R323: 2.7 Q (red-violet-gold). 


R332: 2.7 Q (red-violet-gold). 


(1) R325: 2.7 Q (red-violet-gold). 


( 


) 


Solder the leads to the foil and cut 
off the excess lead lengths. 
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CONTINUE 


NOTE: Install the IC‘s (integrated circuits) 
in the following manner: 


START @ 


(_ ) JIC socket at 1C301. Insert the socket 
pins into the holes. The half-moon 
mark on the circuit board should 
still be visible after it is installed. 
Solder the pins to the foil. 


te Refer to Detail 3-3A and locate the 
pin 1 end of the IC. Position this 
end of the IC over the half-moon 
mark on the circuit board. 


Caretully push the IC pins into the 
socket. Make sure al! of the IC pins 
go into the socket. Seat the 1C down 
as far as it will go. 


MARKED 


i 685 END 


senna 


= pf OT 


= HALF. MOON 
MARK 


zs ae Ti ares <a : 
u \ " ] i 
()\) IC socket at 1C301. = {5 i ~ Z Oo (\ 1C301: 74132 IC (#443-625). 


7 
( ') IC socket at 1C302. }\)_ 1€302: 74122 IC (#443-23). 
1 
(*) IC socket at 1C303. f 1C303: 7472 IC (#443-4). 


(-) IC socket at 1C304. A \ ge Y) 1304: 74121 IC (#443-22). 
= ee (i 


Re eG ne 2 ee 
ft or eS Be 


SMALL 
INDENTATION 


Detail 3-3A 


fe) % %W% %, 1 (INCHES) 2 3 4 5 6 a 


Ge gHEATHKIT®? 
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STARTS 


NOTE: When you install each of the next 
two transistors, line up the tab on the 
transistor with the outline of the tab on 
the circuit board. Then install the leads 
into their correct C, B, and E holes. Solder 
the leads to the foil and cut off the excess 
lead lengths. 


O32: 2N2369 transistor 
(#417-154). 

(9 O30: 2N2369 transistor 
(#417-154). 


NOTE: When you install each of the 
following transistors, first line up the flat 
of the transistor with the outline of the 
flat on the circuit board. Then insert the 
transistor leads into their correct E, B, and 
C or S, D, and G holes. Solder the leads to 
the foil and cut off the excess lead lengths 
as you install each transistor. 


(xy 0311: EL131 transistor 


(#417-241). 


\) Q308: MPSA20 transistor 
(#417-801). 


Q309: MPSA20 transistor 


(#417-801). 


PICTORIAL 34 


CONTINUED 


(X) Cut the center leads off two 
MPSA20 transistors (#417-801). 


CUT OFF 
CENTER 
LEAD 


ZD301, ZD302: Install the two 
prepared transistors at ZD301 and 
ZD302 as shown. Solder the leads to 
the foil and cut off the excess lead 
lengths. 


ZD302 
ZD0301 


(¥) O306: MPSA20 transistor 
(#417-801). 

(—s) SO S10 B31 transistor 
(#417-241). 

(KX) Q307: MPSA20 transistor 
(#417-801). 

a RS 

(2%) 03022 MPSA20 transistor 
(#417-801). 

a a RS RS 

(A) Q304: MPSA20 transistor 
(4417-801). 

(A) Q303: MPSA20 transistor 
(#417-801). 


Q305: MPSA20 transistor 


(#417-801). 
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START @ 


NOTE: When you install the following 
electrolytic capacitors, be sure to position 
the plus (+) marked side of each capacitor 
as shown on the circuit board. 


RIGHT 


REUS Ce) 


C303: 10 uF electrolytic. 


(9) C306: 10 uF electrolytic. 


(<) C307: 100 uF electrolytic. 


(%) C308: 100 pF electrolytic. 


(8) C305: 100 pF electrolytic. 


().) Solder the leads to the foil and cut 
off the excess lead lengths. 


PICTORIAL 3-5 


CONTINUEY 


NOTE: A coating on disc capacitor leads 
next to the capacitor body will sometimes 
make soldering difficult. When you install 
one of these capacitors, position it 1/16” 
off the circuit board. This will prevent the 
coating from protruding through the 
circuit board. 


1/16" 


(\) C301: .01 pF disc. 


() C304: .01 pF disc. 


0) C302: 470 pF disc. 


\ ) Solder the leads to the foil and cut 
off the excess lead lengths. 


NOTE: Solder the lugs to the foil as you 
install each of the folloiwng controls. 


(*) R304: 10 kQ control (#10-386). 


(.) R303: 10 kQ contro! (#10-386). 


Gae-gHEATHEKIT® es sa 


3-1/2’" SHIELDED 


CABLE 
2-1/2"' GRAY 
5-1/2"’ ORG 
CABLE 5 
/ 4’ YEL 
er, 1— Boe 


6’’ GRAY 


5-1/2" BLK 


6’’ VIOL 


Refer to Pictorial 3-6 for the following steps. 
NOTE: To prepare a wire, as in the next step, cut it to the 
indicated length and remove 1/4” of insulation from each 


end. Wires are listed in the order in which they are used. 


( 4) Prepare the following wires: 


7” yellow 3” gray 

7” orange 2-1/2" gray 
3” red 5-1/2"’ orange 
3” yellow 6" gray 

4” yellow 5-1/2” black 
6” violet 


(A) Twist the 7” yellow and 7” orange wires together to 
form a twisted pair. 


(~) At one end of this yellow and orange twisted pair, 
PICTORIAL 3-6 connect the yellow wire to hole N and the orange wire 
to hole M on the circuit board. Solder both wires to 

the foil. 


(\\) Twist the 3” red and 3” yellow wires together to form 

a twisted pair. 
Samer a 7 (INCHES) 2 3 4 5 6 Ls 
1/8 3/8 5/8 7/8 


Oo & +4 (CM) 2 ae 4 5 6 7 8 9 10 1 12 13 14 15 16 
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3-1/2" SHIELDED 


CABLE 
2-1/2'" GRAY 
5-1/2'” ORG 
1-1/2" SHIELDED 3" eppy 
CABLE 5 
/ 4” YEL 
m_Gar oh 


6’’ GRAY 


5-1/2" BLK 


6’ VIOL 


SHIELD _-—— 7” VEL 
LEAD 57 NN me 
+ 


an aes = 


| ont) 4 


++ 


() At one end of this red and yellow twisted pair, 
connect the red wire to hole V and the yellow wire to 
hole W on the circuit board. Solder both wires to the 
foil. 


Connect one end of the following wires to the circuit board 
as follows. Solder the wires to the foil as each one is 
installed. 


4” yellow wire to hole E. 
(A\) 6” violet wire to hole J. 
(X) 3” gray wire to hole S. 
i A eae gray wire to hole U. 
PICTORIAL 3-6 ¥ “ ; 
(Repeat) (‘\) 5-1/2’ orange wire to hole D. 


(\) 6" gray wire to hole F. 


(\\) 5-1/2’ black wire to hole T. 


oO VA 8 Vag (INCHES) 2 3 4 5 6 7 


Va 
| 1/8 | 3/8 | 6/8 | 7/8 | l | | 


Oo (5 1 (CM) 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 
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Lela 
1/4" 


ae : 
| re a 
Swe how 


aS OUT THE SHIELD a 
LEAD OFF THIS END riot 


TAKING CARE NOT TO CUT THE SHIELD LEAD, 
REMOVE THE OUTER INSULATION. 


REMOVE 
FOIL 


= SHIELD LEAD 


REMOVE THE FOIL AND REMOVE 1/4" OF 
INSULATION FROM EACH END OF THE 
INNER LEAD. 


Detail 3-6A 


| (K ) Refer to Detail 3-6GA and prepare a 3-1/2” and a 
7-1/2” shielded cable. Note that the shield lead is cut 
off one end of each cable. 


Connect the end of the prepared shielded cables with the 
shield leads to the circuit board as follows: 


(X) 3-1/2" shielded cable: Inner lead to hole B and the 
‘shield lead to hole A. Solder both leads to the foil. 


(X) 7-1/2"" shielded cable: Inner lead to hole P and the 
shield lead to hole X. Solder both leads to the foil. 


(R Cut any excess lead lengths from the foil side of the 


circuit board. The other end of these wires and cables 
will be connected later. 


(INCHES) 2 3 
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CIRCUIT BOARD CHECKOUT 
Perform the following steps very carefully. 


(\) Make sure that each diode is in its proper location and 
that the banded end is positioned as shown on the 
circuit board. A diode that is installed backward will 
not work. 


(\.) Make sure that all electrolytic capacitors are correctly 
positioned, as indicated by the plus (+) mark on the 
circuit board. 


es ) Make sure that the correct transistor is installed at 
each transistor location. (Many different transistors 
look alike but will not operate if installed in the wrong 
place.) Also make sure the transistor leads are installed 
in their correct holes. A transistor incorrectly installed 
will not operate. 


(=) Check each IC to make sure it is the correct IC for the 


location and that it is correctly installed. 


«) The biggest cause of trouble in kits is poor soldering. 
Carefully recheck your solder connections. Make sure 
all connections are soldered, and reheat any 
connections that look doubtful. 


~) Carefully check the circuit board foil for solder 
bridges. (See Detail 3-6B.) 


“) Lay the circuit board aside. 


SOLDER BRIDGED 
SOLDER BRIDGED BETWEEN TWO PINS 
ACROSS oo 


TWO 


IC PINS SOLDER 


BRIDGE 


SOLDERING IRON 


TO REMOVE A SOLDER BRIDGE, HOLD THE CIRCUIT 
BOARD OVER THE SOLDERING |!RON AND TOUCH THE 
BRIDGE WITH THE IRON. THE SOLDER WILL MELT 

AND FLOW DOWN THE IRON. 


Detail 3-6B 
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POWER SUPPLY 
CIRCUIT BOARD 


PARTS LIST 


Unpack Pack #4 and check each part against the following 
list. Make a check (4/4 in the space provided as you identify 
each part. Any part that is packed in an individual envelope 
with a part number on it should not be removed from the 
envelope until it is called for in a step. Do not throw away 
any packing material unti} all parts are accounted for. 


KEY QTY. DESCRIPTION PART CIRCUIT 

No. No. Component No. 
RESISTORS 

1/2-Watt 


NOTE: All resistors have a 5% tolerance (gold fourth band) unless they are 
listed otherwise. 


A1 (K) 1 200 Q (red-black- 1-137 R402 
brown) QW A 
Al (x) 1 1000 22 (brown-black- 1-172 R406 
red) se 
Al (7 ) 1 33 kQ (orange-orange- 1-76 R407 ae 
orange) 
A(X) 1 220 kQ (red-red- 1-59 R404 
F yellow) 


® 
HEATHEIT 43 
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KEY QTY. DESCRIPTION 
No. 


1 Watt 

A2 (| ) 2 470kQ, 10% (yellow-violet- 
yellow-silver) 

A2(4) 1° 1.5 MQ, 10% (brown-green- 


green-silver) 


Wire-wound (5 and 10 watt) 


B1 (4) 1 392, 10%, 5-watt 
B1() 1° 759, 10%, 5-watt 
B1(K) 1. 1402, 10%, 5-watt 
B1(¥%) 1 80002 (8k), 10%, 
10-watt 
CAPACITORS 
CICK) Pts (02 nF disc 
C1(f) 1° .01 uF disc 


C2(v) 3. .1 uF paper 


C3(K\) 2 1200 uF electrolytic 
C3(%) 3 6000 uF electrolytic 


C4(%) 1° .1 wF Mylar*™ 
DIODES 


VR-9.1, 9.1 V zener 
1N751, 5.1 V zener 

ZVR-68, 68 V zener 
1N3017, 7.5 V zener 
1N2071 diode 


O 
oO 
coo—--— — A) 


D5(%) 2 MA2000 diode 


*DuPont Registered Trademark 


PART 
No. 


1-32-1 


1-35-1 


3-35-5 
3-15-5 
3-41-5 
3-37-10 


21-122 
21-16 
23-62 


25-241 
25-272 


27-47 


56-19 
56-16 
56-68 
56-97 
57-27 


57-52 


CIRCUIT 
Component No. 


R403, R405 


R408 


R411 
R412 
R409 
R401 


C403 
C401 
C404, C405, 
C406 
C411, C412 
C407, C408, 
C409 
C402 


ZD415, ZD414 
ZD413 

ZD403 

Z2D412 

D404, D405, 
D406, D407, 
D408, D409, 
D410, D411 
D401, D402 


Ge JHEATHEKIT® 


NOTE: HEATH PART NUMBERS 
ARE STAMPED ON MOST DIODES. 


a 
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KEY OTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 


TRANSISTOR-INTEGRATED CIRCUIT 


NOTE: Transistors and integrated circuits are marked for 


identification in one of the following four ways: Gi (O} 
if Part number. lJ 
2. Type number. (On integrated circuits this refers 
only to the numbers; the letters may be 
different or missing.) 


o. Part number and type number. 
4. Part number with a type number other than the 


one shown, CE) 
E1 (x) 2 MPSU10 transistor 417-834 0401, 0402 

E2 (x) 1 TIL115 IC 443-631 1C401 

MISCELLANEOUS 


E3 (xX) 4 Cable tie 354-7 
E4 (x) 1 IC socket 434-230 


PARTS FROM THE FINAL PACK 


(y) 1 Power supply circuit 85-1535-1 
board 


NOTE: The prices shown on the separate ‘Heath Parts Price 
List” apply only on purchases from the Heath Company 
where shipment is to a U.S.A. destination. Add 10% 
(minimum 25 cents) to the price when ordering (Michigan 
residents add 4% sales tax) to cover insurance, postage, and 
handling. Outside the U.S.A., parts and service are available 
from your local Heathkit source and will reflect additional 
transportation, taxes, duties, and rates of exchange. 
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STEP-BY-STEP ASSEMBLY 


STARTS 


(*) Locate the power supply circuit 
board (#85-1535-1) and position it 
as shown. Then complete the 
following steps. 


NOTE: When you install the following 
diodes, be sure to position the banded end 
of each diode as it is shown on the circuit 
board. 


BANDED 
END 


(}) 2D413:  1N751_— zener diode 
'  (#56-16). Ya 
(4) ZD414: VR-9.1 zener diode 
(#56-19). 
(4) D401: MA2000 diode (#57-52). 


(¥) D402: MA2000 diode (#57-52). 7% 
JN 20415: = VR-9.1 zener diode 
(#56-19). — 


| 
+ 


bn leg! 
Si 


Wl 


Se TN ER A ET 


) 


ZD403: 
(#56-68). 


YW 


(A ) Solder the leads to the foil and cut 
off the excess lead lengths. pe 
SS ES 
Install eight 1N2071 diodes (#52-27). te an 
Note that the banded ends are not all 
Positioned the same way. cs J] \ Lg 
+1 + a 
D407. : ~ r 
Pt 
D406. | | 


AVR-68 zener diode 


/ 
A 
LN 


D404. Tareletentubrciertetened : 
D405. sat) 4 y a d y / 
D411. / fA Nee eee ees ies Se ees es es noes rene 


D410. 


D409. 


D408. 


PICTORIAL 4-1 


Solder the leads to the foil and cut 


off the excess lead lengths. 
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SMALL 
DOT INDENTATION 


eo = 


Detail 4-2A 


START @& 


( Ww Locate the IC socket and position it 
~~ so the pins face up as shown. The JC 
socket that is supplied with this kit 
may look slightly different than the 
one pictured, 


( Cut four pins off the socket as 
shown. Make sure you cut off only 
the indicated pins. 


! 
_} 
S ly 
ae fy > - 
() Install the IC socket on the a ae 
re 


board. Solder the socket pins to the 
foil. 


ae 

mee! = 
. Le 
¥ (C401: TIL115 (#443-631). Refer {_¥F g t+ 
to Detail 4-2A and locate the pin 1 a 
end of the IC. Then position this a Onree Seas 
end of the IC over the dot on the 

+ 


circuit board and push the IC pins 
into the socket. Two openings in the 


socket are not used. 


PICTORIAL 4-2 
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GeHEATHKIT® 
Sees 
: te 
+ 
+ 
> 
START @ 
(A) R408: 1.5 MQ, 10%, 1-watt — 
(brown-green-green-silver). oe {_} 


() R405: 470 kQ, 10%, 1-watt 


er 

(yellow-violet-yellow-silver). ‘eam D ——_—__| Yy a 

x : ' %,  1- g q 
ee eel aa 


(A) R407: 33 kQ (orange-orange- Sa 


orange). 


(4) Solder the leads to the foil and cut 
off the excess lead lengths. 


(¥) R404: 220 kQ (red-red-yellow). 


NOTE: Do not confuse the next two ieee 


resistors. They both have the same color 


bands, but starting from opposite ends of | 
the resistor body. + | ; 
if 


(x) R406: 1000 Q (brown-black-red). ‘an x \ 


(8) R402: 200 Q (red-black-brown). 


) Solder the leads to the foil and cut 
off the excess lead lengths. 


PICTORIAL 4-3 
oO ye“ sy «41 (INCHES) 2 3 4 5 6 vA 
1/8 , 3/8 | 5/8, 7/8 
Oo 5 1. (CM) 2 3 4 5 6 7 8 9 10 14 12 13 14 15 16 17 
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START @ 


NOTE: A coating on disc capacitor leads 
near the body of the capacitor will 
sometimes make soldering difficult. When 
you install one of these capacitors, 
Position it 1/16” off the circuit board. 
This will prevent the coating from 


protruding through the circuit board. 


L168 


oe ———s > = ere 


Rs 


COATING 
(X) C401: .01 pF disc. 
(X) C402: .1 uF Mylar. 
( Solder the leads to the foil and cut 


© off the excess lead lengths. 


NOTE: Position each of the next two 


| a 
transistors over the outline on the circuit a ee 


— 
board so the beveled side is away from the > 
bar in the outline. Then insert the leads a - ea 


into their correct E, B, and C holes. Solder a 


the leads to the foil and cut off the excess = 

lead lengths. \ \ 
Y 

+ i ] iva 

wan P 

a rt: 

: 

BEVELED © ba f 7 

\ 


/ 


/ 


— KX Xq 


- «04 eaves 


(®) Q402:  MPSU10 - transistor 
(#417-834). 


(x) Q401: MPSU10 transistor 
(#417-834). 


) C403: .02 uF disc. Solder the leads 
to the foil and cut off the excess PICTORIAL 4-4 


lead lengths. 
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START @ 


(7) Cut two 1” x 1/2” pieces of 
cardboard from the shipping carton. 
Use these pieces of cardboard (one 
on top of the other) to space 
wire-wound resistors off the circuit 
board. As you install each resistor, 
solder the leads to the foil and cut 
off the excess lead lengths. Then 
remove the cardboard spacer. 


(\) R409: 140 Q, 5-watt wire-wound. 
(8) R411: 39 Q, 5-watt wire-wound. 


() R401: 8000 Q (8k) 10-watt 
*  wire-wound. 


(* R412: 75 Q, 5-watt wire-wound. 


PICTORIAL 4-5 


oO YY Start (INCHES) 2 eres 4 . P : 


~ 
= 
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START @ 


(4) Thread a nylon cable tie through the 

, holes in the circuit board and 
around capacitor C409. Make sure 
the rough side of the cable tie is 
toward the capacitors. Then pull the 
cable tie tight and cut off the excess 
lengths. 


CABLE TIE 


= | = 
(4) In the same manner, install a cable ; = E 


tie around capacitor C408. 


(¥.) Install a cable tie around capacitors 
C411 and C412. 


CABLES IE 


(A) Install a cable tie around capacitor = 
C407. Ae - 


CIRCUIT BOARD CHECKOUT 


Carefully inspect the circuit board for the | ie ee 
following conditions. Then lay the circuit \ 


board aside. 


+ + 
i ) Unsoldered connections. {iy eee 
ee 2 
zt ee eae tg = a ae oe) 


Solder bridges between foils. 


Protruding leads which could touch “t- 
together. ie 
lan 


Transistors for the proper 
installation. 
RASS 


Electrolytic capacitors for the 
correct position of the positive (+) 
end. 


Diodes for the correct position of 
the banded end. 


FINISH PICTORIAL 4-7 


CHASSIS 


PARTS LIST 


Remove the remaining parts from the Final Pack and check 
each part against the following list. Make a check (@) in the 
space provided as you identify each part. Any part that is 
packed in an individual envelope with a part number on it 
should not be removed from the envelope until it is called 
for in a step. Do not throw away any packing material until 
all parts are accounted for. 


KEY OTY. DESCRIPTION PART CIRCUIT 

No, No. Component No. 
RESISTORS 

1/2-Watt 


NOTE: All resistors have a 5% tolerance (gold fourth band) unless they are 
listed otherwise. 


Al (Q 1. 100 Q (brown-black- 1-123 R11 
; brown) 

TAVAY@) 2 2002 (red-black-brown) 1-137 R6, R7 
A1 (Xx) 1 2202 (red-red-brown) —‘1-147 R34 
Al (*5) 1 62022 (blue-red-brown) 1-131 R5 
Al (*) 1 8202 (gray-red-brown) 1-79 R17 
Al (fh) 1 2200 2 (red-red-red) 1-57 RQ 
A1 (X) 1 9100 (white-brown- 1-180 R16 

red) 
Al ) 1 10 kQ (brown-black- 1-105 R3 
: orange) 


HEATHEIT* 
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KEY QTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 


Resistors (cont’d.) 


Al (NY) 1 47kQ (yellow-violet- 1-115 R31 
orange) 
A1 (A) 1 91 kQ (white-brown- 1-127 R2 
orange) 
A1(/\) 4 100 kQ (brown-black- 1-104 R12, R15, 
; yellow) R19, R26 
A1( A) 2 910 kQ (white-brown- 1-176 Ri, R18 
; yellow) 
Al (~“) 1 1 MQ (brown-black- 1-101 R25 
green) 
A1 (A) 1 10 MQ (brown-black- 1-166 R27 
blue) 
Others 
A2 (KK) 1 3.3MQ, 10%, (orange- —-1-37-1 R23 


orange-green-silver) 


1-watt i A 
A3 (Ff) 1 1500 22, 10%, (brown- 1-14-2 R32 
green-red-silver) 


2-watt TD) 
A4 (F ) 1 6802, 10%, 5-watt 3-34-5 R33 we 


CAPACITORS 
Disc 

B1 (h) 1 SpF 21-78 C14 
B1 (WN) 1 33pF 21-7 C3 
B1 (x) 1 47pF 21-32 C15 
B1 (~~) 1 100 pF 21-9 C16 
B1 (YX) 1. 420pF 21-23 C13 
B1 (Y) 1 500 pF 21-13 C17 
B1 (¥) 1 1000 pF (.001 pF) 21-140 C18 
B1 ( ¥) 2 01 uF 21-16 C7, C19 
B1 (4) 1.1 pF 21-95 C21 


Ge gHEATHKIT? 


KEY OTY. DESCRIPTION 
No. 


Paper 

B2( 1 .047uF 
Electrolytic 

B3 (X) 1 1 uF tantalum 
B4(¥) 1. 4.7 uF tantalum 


B5 (X) 1 3-section electrolytic 
(100-100-300 pF) 


Mylar* 

B6 (XM) 1. 4700 pF (.0047 pF) 
Be (A) 31.047 uF 

Be (xX) 2 .1yF 

B6 (X) 2 .47uF 

Trimmer 


B7 (X) 1  3-section trimmer 


CONTROLS 

c1 (A) 2 10002(1k) 
C1 & 1 10k2 

C1 (NO 1 25k 
C1(X) 1 150k 
ci(y) 1 1Ma 
DIODES 


p1 (4) 1-~—s«V’R-9..1, 9.1 V zener 
D1 (XQ) 1 1N4149 diode 


TRANSISTOR 


E1 ) 1  X29A829 


*DuPont Registered Trademark 


PART 
No. 


23-91 


25-197 
25-276 
25-228 


27-104 
27-43 
27-28 
27-61 


31-70 


10-1032 
10-1031 
10-1024 
10-282 

10-1033 


56-19 
56-56 


417-201 


CIRCUIT 
Component No. 


C23 


D1 


Q1 
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P 
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Shy QTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 


TUBE-LAMP-LENS 


) 1 CRT (Cathode Ray Tube) 411-815 CRT 
F1 (A) 1 Neon lamp 412-15 PL1 
F2 (KX) 1 Lens 413-10 


FUSES-FUSEHOLDER 


H1(¥ ) 1 1/8-ampere slow-blow 421-26 F1 
fuse 
H1 (f) 1 1/4-ampere slow-blow 421-33 F1 
fuse 
H2() 1 Fuseholder 422-1 
SWITCHES 
ware & 2  3-lug slide switch 60-4 SW5, SW8 
(A) 1 6-lug slide switch 60-2 SW7 
(A) 3 8-lug slide switch 60-73 SW1, SW3, 
- sw4 
J2(¥%) 1 3-section rotary 63-1217 SW6, R14, 
switch/controls R21 
J3 (Q) 1 2-section rotary 63-1216 SW2, R4 
switch/control 
INSULATORS 
K1 ws ) 1 Rubber strip 73-5 
K2() 2 Alligator clip 73-34 
insulator 
K3(\) —-13_—_—~ Plastic grommet 73-45 
K4 (\\) 1. Switch insulator 75-52 
K5 (i) 1 Strain relief 75-71 
(4) 1‘ Insulating paper 75-108 


Page 57 


Ge-gHEATHKIT? 
KEY QTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 


TERMINAL STRIPS 


Li ( ) 1 1-lug terminal strip 431-15 
L2 ( ) 3. 5-lug terminal strip 431-42 
eam.) 11-lug terminal strip 431-49 
L4 ( ) 1° Terminal collar 431-82 


CONNECTOR-SOCKET-JACKS 


M1i( ) 2. Alligator clip 260-16 
M2( ) 1. BNC connector with 432-892 
hardware 
M3( ) 1. CRT socket 434-41 
M4( ) 3. Red banana jack with 436-11 
hardware 
M4( ) 1. Black banana jack with 436-22 
hardware 
TRANSFORMERS 
( ) 1. High voltage 54-282 uit 
transformer 
( ) 4 Low voltage transformer 54-880 T2 
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1OD-4540-31/597-1514-01 
591-2057 


KEY hye 
No. 
HARDWARE 


NOTE: The hardware may be in more than one packet. Open all the 
hardware packets in this pack before you check the hardware against the 


Parts List. 


Hardware is shown actual size. To identify a piece of hardware, place it 


DESCRIPTION 


over the illustration. 


#4 Hardware 


4 


N1() 4 
N2 (‘) 4 
N3 (}-) 4 


#6 Hardware 


N4 (~) 10 
N5 ty ) 16 
N6 (y ) 2 
N7 (7) 8 
N8 (:) 3 
N9 ( 19 
N10( 1 


rae 

NO 

ane 
ee ee ON ee 

i<e} 


4-40 x 1/4” screw 
4-40 nut 
#4 lockwasher 


6-32 x 3/16” screw 
#6 x 1/4” hex head 
sheet metal screw 
6-32 x 3/8” flat head 
screw 

6-32 x 3/8”’ screw 

#6 x 1/2” self-tapping 
screw 

6-32 x 5/8" screw 
6-32 x 2” screw 

6-32 nut 

#6 lockwasher 

Short threaded spacer 
Long threaded spacer 
#6 solder lug 


1 (INCHES) a 


PART 
No. 


250-52 
252-15 
254-9 


250-7 
250-365 


250-32 


250-89 
250-591 


250-26 
250-27 
252-3 
254-1 
255-103 
255-117 
209-1 


Component No. 


Ge gHEATHEIT® 


ANA 


OY ‘ ALLOA AN SKN Hane ONY AL AY 
aD 


wg 
= 


Ge JHEATHEKIT? 
KEY OOTY. DESCRIPTION 
No. 


#8 Hardware 


N16 (4) 


N17(x) 
nig(¥) 


N19(X) 
N20(\) 
N21(\) 
N22(\2) 


* 


4 


#8 x 5/16” hex head 


sheet metal screw 
8-32 x 3/8” screw 
#8 x 5/8” hex head 
sheet metal screw 
8-32 nut 

8-32 Speed-Nut” 
#8 lockwasher 

#8 solder lug 


Other Hardware 


N23 (%) 
N24 (xX) 
N25 (X) 
N26 (* ) 
N27 ( x) 
N28(%) 
n29(%) 
N30( ¥) 
N31(\) 


“Registered Trademark, Tinnerman Co. 


Se 
1/8 , 3/8 


4 


—s 
= Of, = OY — — NO NO 


3 


2 
5/8, 7/8 


10-32 nut 

Control nut 
Push-on nut 
Rubber O-ring 

#10 lockwasher 
Control lockwasher 
1-1/2" spacer 
1/16” spacer 
Control solder lug 


1 (INCHES) 2 


PART 
No. 


250-1232 


250-137 
250-1138 


252-4 
252-68 
254-2 
259-2 


252-5 
252-7 
252-73 
253-115 
254-21 
254-4 
255-10 
255-74 
259-10 


CIRCUIT 


Component No. 
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1 (CM) 2 


Ge JHEATHKIT® 
KEY QTY. DESCRIPTION PART CIRCUIT 
No. a No. Component No. 
CABINET-CHASSIS PARTS > 
(py 1 Cabinet 92-609 
CAR} 1 Plastic front subpanel 92-608 ag 
(KN Chassis 200-4807 «25! 
Pu(M) 1 Front panel bracket 204-2141 
P2(¥) 1 Input shield 206-1169 ee ae 
> () 1. Front panel 390-1203——_ 5J0~ | “= 
P3(¥%) 2 Transformer cage side 206-1161 
; panel 
Pa(A) 1 Transformer cage bottom 206-1162 
panel 
PO(.N. 1 Transformer cage top 206-1171 
panel 
EPG CA) ie 4 Grommet plate 206-1163 
P7(K) 2 CRT clamp 207-1 
(4) 1 Plastic handle 211-49 


a 
| 
SS 


t) 
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KEY QTY. DESCRIPTION PART CIRCUIT 
No. No. Component No. 


KNOB INSERTS-KNOBS 
O1(X) 5 Knob insert (large 455-50 
triangular hole) 
Q2(x) 2 Knob insert (small 455-51 
triangular hole) 
ORM o belly Knob insert (round 455-52 
hole) 
ieee Large black knob 462-361 
(x) 5 Small black knob 462-362 Cy 
(X) 2. Red knob 462-363 Mt 


LABELS 
(1 “Danger High Voltage” 390-147 
label 
(A) 1 Fuse replacement label 390-1255 
( 1 Fuse label 390-1185 
—> jin Blue and white label 391-34 
c 
MISCELLANEOUS 
(AT in Line cord 89-23 
i Test cable 134-237 
(%) 1 Wiring harness 134-907 
(x) 1 Felt strip 330-18 
(X) 20” Blue wire 344-13 
Cara 7; White wire 344-59 
(Fila oh: Sleeving 346-1 
Q4 ns 1 Graticule 414-36 
OS*( Xi» 1 Capacitor mounting 481-1 
plate 
(X) 1 Nut starter 490-5 


NOTE: The prices shown on the separate ‘Heath Parts Price 
List’’ apply only on purchases from the Heath Company 
where shipment is to a U.S.A. destination. Add 10% 
(minimum 25 cents) to the price when ordering (Michigan 
residents add 4% sales tax) to cover insurance, postage, and 
handling. Outside the U.S.A., parts and service are available 
from your local Heathkit source and will reflect additional 
transportation, taxes, duties, and rates of exchange. 
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STEP-BY-STEP ASSEMBLY 


TRANSFORMER CAGE ASSEMBLY (4) Locate one of the transformer cage side panels 
(#206-1161) and position it as shown. Both 
Refer to Pictorial 5-1 for the following steps. transformer cage side panels are the same and it makes 


no difference which one you use. 
('.) Refer to Detail 5-1A and cut the leads of the high 


voltage transformer (#54-282) as shown. ( ny Mount the transformer at T2 with two 8-32 x 3/8” 

screws, two #8 lockwashers, and two 8-32 nuts. Make 

(~.) Remove 1/4” of insulation from the end of each sure that the transformer lugs are toward the open side 
transformer lead. of the transformer cage side panel. 


YX. GRN 
al 
Nae 


8-32 NUT 
| 


| 
CS) #8 LOCKWASHER 


HIGH VOLTAGE . as RED 
TRANSFORMER 10-1/2 a 


Yee S 
ee Sree HIGH VOLTAGE 
Nn TRANSFORMER 9’? 
S BLK-RED 
ea 
© 
TRANSFORMER Se PS 
CAGE ES 
>) SIDE PANEL t . > a 
d) <4, 8-32 X 3/8’" SCREW 
3 
- 
PICTORIAL 5-1 a 
Detail 5-1A ‘ 
oO 1 1 3 1 (INCHES) P2 ; 3 4 5 6 vA 


“4. 
Fe ce Ca re ral a ve real rE rl re PUNTO UN inet 


OFS at cme 3 4 5 6 7 8 9 10 "1 12 13 14 15 16 17 


()\) 


() 


(\) 


SAVE THESE 


CUTOFF ee / 
ENS 
ne 


BLK-RED——~ 


STE 
BLK 


BLK-GRN 


Pee Gee HE ATIHEKITS 


Refer to Detail 5-1B and cut the leads of the low 
voltage transformer (#54-880) to the lengths shown. 
NOTE: Save the cut-off black, black-red, black-yellow, 
and black-green leads. These leads will be used. 


Remove 1/4” of insulation from the end of each 
transformer lead. 


Remove the protective paper backing from the 
insulating paper. Then refer to Detail 5-1B and place 
the insulating paper over the metal shield on the 
transformer. Be sure to place the insulating paper on 
the side with the four short leads. 


= 
INSULATING 
PAPER 
a 
. . 
‘s 
, Detail 5-1B 
oO VA aA 3/, 1 (INCHES) 2 3 
1/8 , 3/8} 5/8, 7/8 
OF A «cu 2 3 4 5 6 7 8 


(4) 
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Prepare the four cut-off transformer leads as follows: 


Black ou 
Black-green 8” 
Black-red 7-1/2” 
Black-yellow bi 


NOTE: In the following steps when you are instructed to 
make a connection mechanically secure, bend a hook in the 
end of the wire; then insert the hook through the lug and 
crimp and hook to the lug. See Detail 5-1C. 


— 


cRIMP~ 


Detail 5-1C 


Connect the four prepared wires to the transformer lugs in 
the following steps. Make each of these wires mechanically 
secure, but do not solder the wires to the lugs at this time. 


(¥ 


(N 


Black wire to lug 4. 


Black-green wire to lug 2. NOTE: Lug 2 is next to lug 
4. 


Black-yellow wire to lug 3. 


Black-red wire to lug 1. 


P 
ue (een arearr) 


aa 
> 


Refer to Pictorial 5-2 for the following steps. (“\) Black lead to lug 4 (S-2). 


(..) Place the low voltage transformer into the cage so that (+) Black-green lead to lug 2 (S-2). NOTE: Lug 2 is next 


the four short leads are toward the high voltage to lug 4. 
transformer. Do not mount the transformer at this 
time. (4) Black-yellow lead to lug 3 (S-2). 


NOTE: In the following steps, (NS) means not to solder (\.) Black-red lead to lug 1 (S-2). 
because other wires will be added later. (S-) with a number 
such as (S-2) means to solder the connection. The number 
after the “’S” tells how many wires are in the connection. 


(K) Mount the low voltage transformer with two 8-32 x 
3/8" screws, two #8 lockwashers, and two 8-32 nuts. 


Connect the four short leads coming from transformer T1 to 


the lugs of transformer T2 as follows. Make each of these 
connections mechanically secure. 


8-32 NUT 


BLK =?) #8 LOCKWASHER 


PS 


So 


LOW VOLTAGE 
TRANSFORMER 


BLK-RED BLK-GRN 


| 3) 8-32 X 3/8" 


PICTORIAL 5-2 
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‘es Op, 2-RED 

2-YEL 

2-RED Q a < BLK-WHT 
2-GRN WF WHT 


—— | 


se Sam 
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TOP PANEL 


BOTTOM 
PANEL 


BOTTOM PLATE 


PICTORIAL 5-3 


Refer to Pictorial 5-3 for the following steps. 


() Locate the transformer cage bottom panel 
(4206-1162). This is the panel with the four press-in 
nuts. 


( Insert both red and both green leads from transformer 
\ T2 through hole C in the bottom panel. 

Insert both red, both yellow, the white, and the 

black-white leads from transformer T1 through hole B 

in the bottom panel. 


Insert the black, black-yellow, black-red, and 
black-green leads through hole A in the bottom panel. 


yn Secure the bottom panel to the transformer cage side 
panel with two #6 x 1/4’’ hex head sheet metal 
screws. 


(\¢) In the same manner, mount the transformer cage top 


panel (#206-1171) to the other end of the 
transformer cage side panel. Position the four large 
holes in the top panel so that they are in line with the 
same holes in the bottom panel. Use two #6 x 1/4” 
hex head sheet metal screws. 


Mount the other side panel to the transformer cage 
with eight #6 x 1/4’ hex head sheet metal screws. 


Lay the transformer cage aside, it will be used later. 
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PICTORIAL 6-1 
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CHASSIS ASSEMBLY 


i 


Remove the chassis identification drawing from the 
Illustration Booklet and hang it near your work area 
so that you can refer to it. This drawing shows the 
chassis from both sides and identifies the holes that 
will be used. NOTE: Not all of the holes in the chassis 
will be used. 


Refer to Pictorial 6-1 for the following steps. 


Position the chassis as shown. This is the top side of 
the chassis. The upright part of the chassis to your 
right is the front. 


Refer to Detail 6-1A and install a plastic grommet in 
the chassis at AA. 


Detail 6-1A 


In the same manner, install plastic grommets in the 
following chassis holes. 


(Sy) AB ()) AG 
(i) AC (~) AH 
(~) AD (~) AJ 
(Y) AE (A) AK 
CK) AF 


Locate eleven short, threaded spacers, eleven 6-32 x 
5/8"’ screws, and a #6 solder lug. Use these in the 
following steps. 


Refer to Detail 6-1B and mount a spacer at EA using a 
screw and a #6 solder lug. Mount the solder lug on the 
under side of the chassis. 
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Detail 6-1B 


In the same manner, mount the remaining spacers at the 
following locations except without solder lugs. 


) EF PK 

REC (*) EG ( ) EL 
¥) ED (X%) EH ( ) EN 
~) EE (y) EJ 


=e 


NOTE: Do not install a spacer at EB. This spacer will be 
installed later. 


( \) Refer to Detail 6-1C and mount a long threaded spacer 
at AL with a 6-32 x 3/8” screw. 


(.*) In the same manner mount a long threaded spacer at 
AN with a 6-32 x 3/8” screw. 


@Q) 
LONG 
THREADED 
SPACER 
SS 


TOP SIDE 
\ OF CHASSIS 


6-32X 3/8” 
SCREW 


Detail 6-1C 
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Detail 6-2A 


Refer to Pictorial 6-2 for the following steps. 


() 


(y) 


SW5: Refer to Detail 6-2A and mount a 3-lug slide 
switch at SW5 with two 6-32 x 3/16” screws and two 
1/16" spacers. Be sure to position the switch lugs as 
shown. 


SW8: Mount a 3-lug slide switch at SW8 with two 6-32 
x 3/16” screws and two 1/16” spacers. Be sure to 
position the switch lugs as shown. 


SW4: Mount an 8-lug slide switch at SW4 with two 
6-32 x 3/16” screws and two 1/16” spacers. 


SW3: Mount an 8-lug slide switch at SW3 with two 
6-32 x 3/16” screws and two 1/16” spacers. 
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4-40 X 1/4" 
> SCREW 


#4 LOCKWASHER 
SD 4-40 NUT 


Detail 6-2B 


NOTE: Use the nut starter to hold and start 4-40 and 6-32 
nuts on screws. 


(1) Refer to Detail 6-2B and mount an 11-lug terminal 
strip at CA with two 4-40 x 1/4” screws, four #4 
lockwashers, two 4-40 nuts. 


(4) R22: Refer to Detail 6-2C and install a 1000 Q (1 k) 
control (#10-1032) at R22. 


Install the next two controls in the same manner. 
CN R13: 10 kQ control (#10-1031) at R13. 


Sie R24: 1 MQ (1 megohm) control (#10-1033) at R24. 


TWIST LUGS 


eT 
INSIDE 


OF CHASSIS 


Detail 6-2C 


Page 69 


INSIDE OF 
6 THE CHASSIS 


Detail 6-2D 


(A) R28: Refer to Detail 6-2D and install a 25 kQ control 
(#10-1024) at R28. 


(XW) Refer to Detail 6-2E and install the red lens in hole 


PL1 with a rubber O-ring and a push-on nut. Push the 
rubber O-ring onto the lens and then push the lens 
through the chassis. Position the push-on nut so that 
the hollow side of the nut faces the front panel. 


» 
S Se LENS 


De 
S70-RING 


_ 


INSIDE 
PUSH-ON sy CHASSIS 
NUT 
Detail 6-2E 
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Detail 6-3A 


6-32 X 5/8" 


i SCREW 


CHASSIS BOTTOM 
N 


#6 LOCKWASHER 
E> 


o 


EG #6 LOCKWASHER 


&) 6-32 NUT 


Detail 6-3B 


Refer to Pictorial 6-3 in the Illustration Booklet for the 
following steps. 


( 


(K) 


Position the chassis bottom-side-up as shown. The 
following parts will be mounted on the back section of 
the chassis. 


Refer to Detail 6-3A and mount a 5-lug terminal strip 
at FB. Use a 6-32 x 3/8” screw, two #6 lockwashers, 
and a 6-32 nut. Position the terminal strip as shown. 


In the same manner, mount a 5-lug terminal strip at 
FC with a 6-32 x 3/8" screw, two #6 lockwashers, and 
a 6-32 nut. 


Refer to Detail 6-3B and mount a fuseholder at FD on 
the bottom of the chassis and a 5-lug terminal strip on 
the top of the chassis with 6-32 x 5/8” screw, three 
#6 lockwashers, and a 6-32 nut. Be sure to position 
the terminal strip and fuseholder as shown before you 
tighten the hardware. 


1/4 TURN 


Detail 6-3C 


R29: Refer to Detail 6-3C and install a 150 kQ control 
(#10-282) at R29. 


Refer to Detail 6-3D and mount a capacitor mounting 
plate at C25 with two 6-32 x 3/8” screws, a #6 
lockwasher, a #6 solder lug, and two 6-32 nuts. 


C25: Again refer to Detail 6-3D and install the 
3-section electrolytic capacitor into the capacitor 
mounting plate. Be sure to position the capacitor lugs 
as shown. 
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SCREW 8) 


2 indtis 
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LUG 


Detail 6-3D 


( y) Prepare a 1-1/2” black wire. 


(A) Refer to Detail 6-3D and connect the 1-1/2” black 
wire between the lower hole in solder lug AL (S-1) and 
the indicated mounting lug of capacitor C25 (S-1). Be 
sure you do not connect this wire to a solder lug on 
capacitor C25 by mistake. 
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Detail 6-3E 


(A) Refer to Detail 6-3E and install a 1-1/2” spacer at DD 
with a 6-32 x 2” screw, a #6 lockwasher, and a 6-32 
nut. This spacer will act as a support so the chassis will 
not sit on the other parts during assembly. 


(/) Mount a #8 solder lug at DX with an 8-32 x 3/8” 
screw and an 8-32 nut. Position the solder lug as 
shown and tighten the hardware securely. Then bend 
the solder lug away from the chassis. 


(X) Locate eight Speed Nuts. Note that each Speed Nut is 

~ flat on one side. Push the Speed Nuts onto the chassis 

with the flat side as shown at DE, DF, DP, DR, DS, 
BaeDY, and DZ. 


(\y) Locate four 6-32 x 5/8” screws, and four short 
threaded spacers. Use these in the following steps. 


Mount the screws and spacers at the following locations in 
the same manner as before. 


Set the chassis aside temporarily. 
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PICTORIAL 6-4 


Refer to Pictorial 6-4 for the following steps. 


(%) Locate the following parts, these will be used in the 
following steps. 


3-section trimmer 

33 pF disc capacitor 

10 kQ (brown-black-orange) resistor 
91 k&2 (white-brown-orange) resistor ° 
910 kQ (white-brown-yellow) resistor 


(4) Turn the three trimmer screws in until they are snug. 
Do not overtighten the screws. 


(“+ Place the 3-section trimmer on your work surface as 
shown. Make sure that the largest section is positioned 
toward you, 


NOTE: Whenever you connect a component (resistor, 
capacitor, diode, etc.) to a lug, do not crimp the lead around 
the lug unless you are instructed to. It is important that lead 
lengths be kept as short and as neat as possible. Therefore, 
insert the lead straight through the lug and, after the lug has 


(INCHES) 2 3 


been soldered, cut off the excess lead lengths. If a lead will 
not stay in place, make a right-angle bend in the end of the 
lead and, after the lug is soldered, cut off the bend. See 
Detail 6-4A. 


RIGHT ANGLE 
BEND 


We 
a, 


Detail 6-4A 


(“) R3: Connect a 10 kQ (brown-black-orange) resistor 
between section C lug 1 (NS) and lug 2 (S-1). NOTE: 
Do not cut off the lead protruding from lug 2. 


Note that lugs 1 and 2 of section C are each composed of 
several leaves, one on top of another. Whenever you solder a 
lug like this, make sure that solder flows between all of the 
leaves, connecting them together. Check lug 2 of section C 
and resolder it if necessary. 
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SOLDER SOLDER 


Satire 
ares 


CUT OFF 


Detail 6-4B 


( ) Refer to Detail 6-4B and solder the leads of a 33 pF 
disc capacitor to the leads of a 91 kd 
(white-brown-orange) resistor. Keep the capacitor 
close to the resistor, and solder the capacitor leads 
close to the resistor body. 


(%) C3, R2: Connect the resistor-capacitor combination 
between section C lug 1 (NS) and section B lug 2 (NS). 
Make sure the 33 pF disc capacitor is laying flat 
against the 91 k{2 resistor so the trimmer will mount 
properly later. 


(N) Ri: Connect a 910 kQ“ (white-brown-yellow) resistor 
between section B lug 1 (NS) and lug 2 (NS). 


X) Prepare the following red wires: 
2-1/2" 
PLE 


3-1/4” 
1-1/4" 


(INCHES) 2 3 


Page 73 


Connect one end of each prepared wire to a lug of the 
3-section trimmer as follows: 


()) 2-1/2" red wire to section C lug 1 (S-3). 
() 2’ red wire to section B lug 1 (S-2). 
(X) 3-1/4” red wire to section B lug 2 (S-3). 


( x) 1-1/4” red wire to section A lug 1 (S-1). 


\ 


(A) Connect two 2” bare wires to section A lug 2 (S-2). 


Trimmer Checkout 


Carefully inspect the wiring on the 3-section trimmer for the 
following considerations. 


(Y) Where a trimmer lug is made up of more than one leaf, 
make sure that solder has flowed between all of the 
leaves to make a good connection. THIS IS 
IMPORTANT. 


( ) Make sure that leads or wires do not touch the metal 
mounting bracket that the three trimmer sections are 
fastened to. 


x 3 : 

(/) Turn the trimmer over and set it on your work 
surface. Make sure that the two mounting feet (at the 
ends of the mounting bracket) set flat on the surface. 
If they do not, adjust the parts under the trimmer to 
allow the feet to set flat. 


10 1 12 13 14 15 16 17 


i ee ee ES ree 


6-32 X 3/16" 
SCREW 


1/16'’ SPACER 


#6 SOLDE 


SF re | LUG 


6-32 X 3/8’ 
SCREW 


PICTORIAL 6-5 


Chassis Assembly (cont’d.) 


Rewer to Pictorial 6-5 for the following steps. 


° 4-40 NUT (~() C2: Refer to Detail 6-5A and mount the 3-section 

a trimmer at C2 with two 4-40 x 1/4” screws and two 

4-40 nuts. Position the largest section away from the 
front of the chassis. 


( *) Mount a #6 solder lug at DL with a 6-32 x 3/8” screw 
and a 6-32 nut. Position the solder lug as shown and 
tighten the hardware securely. 


| (>) In the same manner mount a solder lug at DN with a 
| 6-32 x 3/8" screw and a 6-32 nut. Position the solder 


| 4 lug as shown and tighten the hardware securely. 
(59 
| 
; v) { 
| 4-40 X 1/4 CN SW1: Mount an 8-lug slide switch at SW1 with two 
3, SCREW | 6-32 x 3/16” screws and two 1/16” spacers. 


Detail 6-5A Set the chassis aside temporarily. 
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* ’ 
1-1/4! 
8 5 TAKING CARE NOT TO CUT THE SHIELD LEAD, 
REMOVE THE OUTER INSULATION. 
SHOWN FROM 
# THE SHAFT END —<——— 


( 


SECTION B REMOVE 
FOIL 


= SHIELD LEAD 


REMOVE THE FOIL AND THEN REMOVE 1/4" OF 
INSULATION FROM EACH END OF THE INNER 
LEAD. 


Detail 6-6A 


Detail 6-6B 


Refer to Pictorial 6-6 for the following steps. y 
(\) Prepare a 1-1/2” red wire. Connect this wire between 


( Locate the two-section rotary  switch/control section B lug 5 (S-2) and R4 lug 2 (S-1). 
(#63-1216). Position the switch on your work surface \ 
as shown. (A) Prepare an 8” red wire. Then connect one end of this 


wire to section A lug 11 (S-1). 


(x) Refer to Detail 6-6A for lug identification. There are (%) Refer to Detail 6-6B and prepare two 11” shielded 

. twelve possible lug positions on each wafer. However, cables. 
there is not a lug at each position. Note that a lug 
position has a number assigned to it even if there isno (X) Connect the inner lead at end B of one of these 
lug. shielded cables (refer to Detail 6-6B) to section B lug 
: 12 (S-1). The shield lead will be connected later. 

ve R6: Connect a 200 Q2 (red-black-brown) resistor to 
section B between lugs 3 (NS) and 4 (NS). Leave the 
resistor leads long until after they are soldered. Then 
cut off the excess lead lengths. 


f 


(X) Cut the shield lead off at end A of the other shielded 
| cable. NOTE: Be sure you do not cut the shield lead 
off end B. Use this shielded cable in the next step. 


(X.) Connect the inner lead at end B of the shielded cable 
to control R4 lug 3 (S-1). The shield lead will be 
connected later. 


© R5: Connect a 620 2 (blue-red-brown) resistor to 
section B between lugs 4 (S-2) and 5 (NS). 


oie ie GC (INCHES) 2 3 4 5 6 7 
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Refer to Pictorial 6-7 for the following steps. 
(/.) Locate the wires coming from trimmer C2, section A, 
lug 1; and from section B, lug 1; and bend them up. 
The wire coming from section C lug 1 should remain 
flat against the chassis. 


SW2, R4: Refer to Detail 6-7A and mount the 
2-section rotary switch/control at SW2. Use a control 
lockwasher and a control nut. Be sure to position the 
control as shown. 


conTRoL 


ma 


Detail 6-7A 


(Ch) Check the switch lugs that are closest to the chassis. 
Make sure that none of the lugs or their wires are 


touching the chassis. 


Connect the wire coming from trimmer C2, section A, 
lug 1, to rotary switch SW2, section A, lug 9 (S-1). 


Connect the wire coming from trimmer C2, section B, 
lug 1, to rotary switch SW2, section A, lug 8 (NS). 
Insert the wire through both tabs of this double lug. 
Route this wire as shown. 

() Prepare a 3” red wire with 1/2” of insulation removed 
from one end and 1/4” of insulation removed from 
the other end. 

(7) Insert the 1/2’ bare end of this wire through switch 
SW1 lug 2 to lug 7. Solder both lugs. 


(INCHES) 2 8 


(x) 


Connect the other end of this 3’ red wire to switch 
SW2, section A, lug 8 (S-2). Insert the wire through 
both tabs of this double lug. Route this wire close to 
the panel as shown. 


Connect the bare wire coming from trimmer C2, 
section C, lug 2, to solder lug DL (NS). 


Connect one of the bare wires coming from trimmer 
C2, section A, lug 2, to solder lug DL (S-2). Route this 
under the red wire coming from section B lug 2. 


Connect the other bare wire coming from trimmer C2, 
section A, lug 2, to switch SW1 lug 6 (S-1). Keep this 
wire as short as possible. 


Prepare a 3-1/4” red wire. Then connect one end of 
this wire to switch SW1 lug 4 (NS). Route this wire 
close to the panel as shown. 


Refer to Detail 6-7B and prepare the leads of a .1 uF 
Mylar capacitor. Bend the leads carefully so the 
capacitor will not be damaged inside. 


1/2? 


( ACTUAL LEAD 
SPACING ) 


Detail 6-7B 
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NOTE: In the next step, mount the capacitor close to the 
_ switch lugs, or the body of the capacitor will set up too high 
and interfere with later assembly. 


() Install the prepared capacitor on switch SW1 as 


follows: 

(le Insert the long lead through lug 4 to lug 8, and 
insert the short lead through lug 1. Solder all 
three lugs. 


ns Make sure that the short capacitor lead through 
lug 1 is not touching lug 5. 


(X) Locate the long red wire coming from rotary switch 
~ §W2. Route this wire around trimmer. C2 and down 
through grommet AA. The other end of this wire will 

be connected later. 


(X) Locate the wire coming from trimmer C2, section B, 
lug 2. Route this wire through rotary switch SW2 
(near the center shaft) and connect it to section A lug 
5 (S-1). 


“(X) Position the wire from the previous step down 
between trimmer C2 sections A and B. 


(*%) Locate the wire coming from trimmer C2, section C, 
lug 1. Connect this wire to rotary switch SW2, section 
A, lug 2 (S-1). 


NOTE: In the next step, solder the shield leads to the lower 
hole in the solder lug. Do not get solder in the upper hole, as 
this will be used later. 


( Y) Locate the shield leads of the shielded cables that are 
connected to rotary switch SW2 and control R4. 
Connect both of these shield leads to the lower hole in 
solder lug DN (S-2). 


(4) Route both shielded cables down through grommet 
AA. 


(W) R7: Connect a 200 Q (red-black-brown) resistor 
between rotary switch SW2, section B, lug 3 (S-2) and 
solder lug DN (S-1). Use the upper hole in the solder 
lug. 
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( i. Prepare the following wires: 


14” yellow 
14” orange 
14” violet 


1000 (1K) CONTROL 


Detail 6-7C 


() Refer to Detail 6-7C and loosely twist the three 
prepared wires together to form a 3-wire twisted cable. 
Make sure that all three wires are even at the ends. 


Again refer to Detail 6-7C and connect one end of the 3-wire 
twisted cable to a 1000 22 (1 k) control (#10-1032) as 
follows: 


(*) Orange wire to lug 1 (S-1). 

(¥) Yellow wire to lug 2 (S-1). 

( ©) Violet wire to lug 3 (S-1). 

( .) R8: Mount this control to the chassis front panel at 
R8. Insert the control shaft and tabs through the 
panel. Then twist the tabs to secure the control to the 
panel. 

( 5 Route the other end of the 3-wire twisted cable 


through grommet AE. Make sure this cable is routed 
around spacer DK as shown. 
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~ PICTORIAL 7-1 


Refer to Pictorial 7-1 for the following steps. 


This Pictorial identifies the various 


“breakouts”. (a place 


where one or more wires come out of the harness). In the 
following steps, a harness wire will be called out only by its 
color and its BO# (breakout number). For example: Red 
wire from BO#3. 


CN) 


Place the wiring harness on the chassis with BO#1 
toward the front. 


Insert all of the wires coming from BO#1 through 
grommet AB. 


Insert only the red wire coming from BO#2 through 
grommet AC. 


( 


») 


Insert all of the wires coming from BO#3 through 
grommet AD. 


Insert only the orange and violet wires coming from 
BO#12 through grommet AE. 


Insert the longer of the two black wires and the red 
wire coming from BO#12 through grommet AF. 


Insert the shorter black and the white-red wires 
coming from BO#12 through grommet AG. 


Insert all of the wires coming from BO#14 through 
grommet AK. 
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PICTORIAL 7-2 


Refer to Pictorial 7-2 for the following steps. (7) 


Connect the two large red and two large green wires coming 
from BO#9 to terminal strip FB as follows: ( 


( \) Either red wire to the lower hole in lug 1 (S-1). 


() Other red wire to the lower hole in lug 2 (S-1). 


(X) 
(S) Either green wire to the lower hole in lug 4 (S-1). 
NOTE: Do not use lug 3. 


Other green wire to the lower hole in lug 5 (S-1). 


Connect either brown wire coming from BO#10 to 
terminal strip FC lug 5 (NS). Make this connection 
mechanically secure. 


Connect the other brown wire coming from BO#10 to 
fuseholder FD lug 2 (S-1). Make this connection 
mechanically secure. 
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Refer to Pictorial 7-3 for the following steps. 


Position the chassis so that the rear of the chassis is 
toward you. 


VA ) 
Connect the wires coming from BO#11 to control R29 as 
follows: 

(y) Black wire to lug 1 (NS). 

(¥) White-red wire to lug 2 (NS). 


(*.) Red wire to lug 3 (S-1). 


le—1/4"" 


Detail 7-3A 


OQ Prepare the leads of a .47 uF Mylar capacitor as 


follows. Refer to Detail 7-3A. 


ih Bend either lead so that it is 1/4” from the other 
lead. This lead will be called “lead A.” 


2. Cut both leads so that they extend 1/8” beyond 
the bend in lead A. 
().) Connect the prepared capacitor to control R29 
between lugs 1 (S-2) and 2 (S-2). 


(x) Connect the six black wires coming from BO#13 to 
solder lug AL (S-6). Make sure that all six wires are 


securely soldered. 


() Connect the four red wires coming from BO#13 to 
capacitor C25 lug 2 (NS). 


(~.) Connect the white-red wire coming from BO#13 to 
capacitor C25 lug 3 (NS). 
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PICTORIAL 7-3 


Connect the white wire coming from BO#13 to 
capacitor C25 lug 1 (NS). 


Connect a 1500 Q (brown-green-red) 2-watt resistor to 
Capacitor C25 between lugs 1 (NS) and 3 (S-2) Keep 
the resistor leads short. Make sure the resistor leads do 
not touch the mounting lugs of C25. 


Connect a 680 &2, 5-watt resistor to capacitor C25 
between lugs 1 (S-3) and 2 (S-5). Keep the leads short. 


Carefully check the wires connected to lug 2. Make 
sure each wire is securely soldered. 


~~ 


Make sure that none of the leads or wires from one lug 
is touching any part of the chassis or another lug. 


[GF Bette Howe ScHoois 


July 23, 1975 


IMPORTANT NOTICE 


Please make the following changes in your Oscilloscope Manual before you begin to assemble your 
kit. 


Schematic Diagram — Lower right corner, in reference to the line cord. 
Change the words ‘Ribbed Lead” to “Black.” 
Add the words ‘‘White”’ to the line cord lead that is connected to the fuse. 


Illustration Booklet — Remove Pictorial 7-4 from this Notice and tape it over Pictorial 7-4 in your 
IIlustration Booklet. 


Page 81 — Remove Page 81 from this Notice and tape it over Page 81 in your Manual. 


Thank you, 


HEATH COMPANY 


1OD-4540-1/595-1855 
591-1783 
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LINE CORD 


Detail 7-4A 


Refer to Pictorial 7-4 for the following steps. 


(\) Refer to Detail 7-4A and prepare the line cord as 


follows: 
le Remove the outer insulation of the line cord for 
1-1/2”. 


an Twist together the fine wire strands at the end 
of each lead and apply a small amount of solder 
to hold them in place. 
(\) Locate the line cord strain relief and install it on the 
line cord 4’’ from the end as shown in Detail 7-4B. 
Then install the strain relief in hole AN. 


Route the line cord end through grommet AJ as 
shown in Pictorial 7-4. 


Connect the white line cord lead to terminal strip FC 
lug 1 (NS). Make this connection mechanically secure. 


Connect the black line cord lead to fuseholder FD lug 
1 (S-1). Make this connection mechanically secure. 


OUTSIDE OF 
CHASSIS 


RPA 
TAB 


PLACE THE LINE CORD 
STRAIN RELIEF 
OVER THE CABLE. 


Detail 7-4B 


» 


) 


SQUEEZE THE TWO 
SEGMENTS TOGETHER. 
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Connect the green line cord lead to solder lug DX 
(S-1). Make this connection mechanically secure. 


Locate the grommet plate, and install three plastic 
grommets in the plate. It makes no difference which 
holes you use. 


Set the prewired transformer cage under the chassis 
and route the wires coming from the cage up through 
the large hole in the chassis. 


Position the grommet plate so the hole without a 
grommet is facing the rear of the chassis. Then route 
the wires coming from the transformer cage through 
the grommets as follows: 


Black-green, _ black-yellow, and _ black 


through grommet A. 


black-red, 


Black-white, both red, both yellow, and the long white 
wire through grommet B. NOTE: There are two pairs 
of red wires coming from the transformer cage. Make 
sure that you use the pair coming from hole B in this 
step. 


Both red and both green wires through grommet C. 


Mount the grommet plate to the transformer cage with 
four 8-32 x 3/8” screws. Leave these screws just loose 
enough so that the cage can be rotated. 


Locate the “‘Danger High Voltage” label and remove 
the protective paper backing. Then affix the label to 
the chassis as shown. 


INSERT THE REAR 
HALF INTO THE 
CHASSIS HOLE, 
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LINE CORD 


RIBBED 
LEAD 


ONE OR 
MORE RIBS 


Detail 7-4A 


Refer to Pictorial 7-4 for the following steps. 


( 


( 


) 


) 


Refer to Detail 7-4A and prepare the line cord as 
follows: 


if Separate the leads at the end of the line cord for 
a-tf2' 


i Twist together the fine wire strands at the end 
of each lead and apply a small amount of solder 
to hold them in place. 


sh Note that one line cord lead is ribbed and the 
other lead is smooth. 


Locate the line cord strain relief and install it on the 
line cord 4” from the end as shown in Detail 7-4B. 
Then install the strain relief in hole AN. Make sure 
that the ribbed line cord lead is toward the 
transformer cage side of the chassis as shown. 


Route the line cord end through grommet AJ as 
shown in Pictorial 7-4. 


OUTSIDE OF 
CHASSIS 


FLAT 
TAB 


PLACE THE LINE CORD 


STRAIN RELIEF 
OVER THE CABLE. 


) 


SQUEEZE THE TWO 
SEGMENTS TOGETHER. 


Detail 7-4B 
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Connect the ribbed line cord lead to terminal strip FC 
lug 1 (NS). Make this connection mechanically secure. 


Connect the smooth line cord lead to fuseholder FD 
lug 1 (S-1). Make this connection mechanically secure. 


Connect the green line cord lead to solder lug DX 
(S-1). Make this connection mechanically secure. 


Locate the grommet plate, and install three plastic 
grommets in the plate. It makes no difference which 
holes you use. 


Set the prewired transformer cage under the chassis 
and route the wires coming from the cage up through 
the large hole in the chassis. 


Position the grommet plate so the hole without a 
grommet is facing the rear of the chassis. Then route 
the wires coming from the transformer cage through 
the grommets as follows: 

and black 


Black-green, black-yellow, — black-red, 


through grommet A. 


Black-white, both red, both yellow, and the long white 
wire through grommet B. NOTE: There are two pairs 
of red wires coming from the transformer cage. Make 
sure that you use the pair coming from hole B in this 
step. 


Both red and both green wires through grommet C. 


Mount the grommet plate to the transformer cage with 
four 8-32 x 3/8" screws. Leave these screws just loose 
enough so that the cage can be rotated. 


Locate the “Danger High Voltage’’ label and remove 
the protective paper backing. Then affix the label to 
the chassis as shown. 


INSERT THE REAR 
HALF INTO THE 
CHAS SSS hOE: 
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Refer to Pictorial 7-5 in the Illustration Booklet for the 
following steps. 


Connect the wires coming from grommet C to terminal strip 
FB as follows: 


( ') Either red wire to lug 1 (S-1). 
( ) Other red wire to lug 2 (S-1). 


( ') Either green wire to lug 4 (S-1). NOTE: Do not use lug 
a 


(°) Other green wire to lug 5 (S-1). 


(~) Connect the black-white wire coming from grommet B 
to terminal strip FC lug 3 (S-1). 


ALTERNATE LINE VOLTAGE WIRING 

Two sets of line voltage wiring instructions follow, one for 
120 VAC line voltage and the other for 240 VAC line 
voltage. In the United States 120 VAC is most often used, 
while in other countries 240 VAC is more common. USE 


ONLY THE INSTRUCTIONS THAT AGREE WITH THE 
LINE VOLTAGE IN YOUR AREA. 


120 Volt AC Wiring 
Refer to Detail 7-5A for the following steps. 
Connect the wires coming from grommet A to terminal strip 
FC as follows. Make all of the connections mechanically 
secure, 
Black wire to lug 1 (NS). 
Black-green wire to lug 2 (NS). 
Black-yellow wire to lug 4 (NS). 
Black-red wire to lug 5 (NS). 
Connect a 1”’ bare wire to terminal strip FC between 
lugs 1 (S-3) and 2 (S-2). Make these connections 
mechanically secure. 
Connect a 1” bare wire to terminal strip FC between 


lugs 4 (S-2) and 5 (S-3). Make these connections 
mechanically secure. 


\) Install the 1/4-ampere fuse in the fuseholder. 


240 Volt AC Wiring 


Refer to Detail 7-5B for the following steps. 


Connect the wires coming from grommet A to terminal strip 
FC as follows. Make all of the connections mechanically 
secure. 


( ) Black wire to lug 1 (S-2). 


Black-green wire to lug 2 (NS). 
Black-yellow wire to lug 4 (NS). 


Black-red wire to lug 5 (S-2). 


Connect a 1-1/2" black wire to terminal strip FC 
between lugs 2 (S-2) and 4 (S-2). Make these 
connections mechanically secure. 


Install the 1/8-ampere fuse in the fuseholder. 


( ») Locate the fuse replacement label and write your fuse 


size on the label. If you are wiring this oscilloscope to 
operate from 120 volts AC, write ‘1/4 ampere 
slow-blow”’ in the space provided. If you are wiring 
this oscilloscope to operate from 240 volts AC, write 
“1/8 ampere slow-blow”’ in the space provided. 


(/‘) Remove the protective paper backing and affix the 


label to the chassis along side the fuseholder. 
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Refer to Pictorial 8-1 for the following steps. 


( >) Position the chassis right-side-up with the rear of the 
chassis toward you. Then place the input shield 
(4206-1169) under the left side of the chassis to 
support it. 


() R23: Cut both leads of a 3.3 MQ, 1-watt 
(orange-orange-green) resistor to 1/4’’. Then bend one 


lead at a right angle to the resistor body. 


(¥) Connect this 3.3 MQ resistor between control R24 lug 
3 (S-1) and terminal strip CA hole 9 (S-1). NOTE: Do 
not use lug 9. 


(~} Cut both leads of a 100 Q (brown-black-brown) 
resistor to 1/2”. 


(%) R11: Connect the 100 2 resistor between switch SW3 
lug 1 (NS) and terminal strip CA hole 8 (S-1). 


(%) Cut both leads of a 2200 {2 (red-red-red) resistor to 
1i2e. 


(*¥) R9: Connect the 2200 Q resistor between switch SW3 
lug 1 (S-2) and terminal strip CA lug 9 (NS). 


() Cut off any excess lead lengths from these iast two 
resistors. 


(‘y) Connect a 1" bare wire from switch SW4 lug 6, 
through switch SW3 lug 2, to SW3 lug 7. Solder lugs 2 
and 7 on switch SW3, but not lug 6 on SW4. 


( ) Refer to Detail 8-1A and prepare the leads of a .1 UF 
Mylar capacitor as shown. 


Detail 8-1A 


(\y) C6: Connect the prepared capacitor to switch SW4 

between lugs 1 (NS) and 6 (S-2). Position the 
capacitor against the front panel under terminal strip 
CA. 


(X) Cut both leads of a 100 kQQ (brown-black-yellow) 
resistor to 1/2’. Then bend one lead at a right angle to 
the resistor body. 


(X) R12: Connect the 100 kQ resistor between switch 
SW4, lug 1 (S-2) and terminal strip CA lug 4 (NS). 


SOLDER | 


Detail 8-1B 


( /) Locate a 1N4149 diode (#56-56) and a .01 uF disc 
capacitor. Then refer to Detail 8-1B and prepare a 
diode-capacitor combination as follows: 


il. Cut both leads of the diode and the capacitor to 
Win’ 


ae Solder the diode leads to the capacitor leads 
close to the capacitor body. 


NOTE: In the next step, install the diode-capacitor 
combination under the terminal strip. Be sure to use the 
holes in the terminal strip and not the lugs. 


(\) D1, C7: Connect the diode-capacitor combination to 

' terminal strip CA between holes 3 (S-1) and 4 (S-1). 

Be sure to position the banded end of the diode 

toward hole 4. NOTE: It is alright if the unbanded 

lead of the diode touches the terminal strip mounting 
screw. 


NOTE: In the next step, be sure to install the transistor so 
its flat surface faces the panel. Also be sure to use the holes 
in the terminal strip and not the lugs. 
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PICTORIAL 8-1 


(X) Install an X29A829 transistor (#417-201) as shown if (\) Insert the bare wire down through terminal strip 
on terminal strip CA between holes 5 (S-1), 6 (S-1), CA lug 11 and solder the end of the wire to 
and 7 (S-1). Insert the leads into the holes only as far control R13 lug 1. 


as is needed to be soldered. 


(Y) Connect a 1” bare wire to switch SW4 between lugs 2 23 CY) Insert the other end of this bare wire down 


 (S-1) and 7 (NS). Cut off the excess wire length. through terminal strip CA lug 10 and crimp the 
wire around lug 9. Solder lug 9 but not the other 
two lugs. 


Connect a 1-1/4" bare wire between terminal strip CA lugs 
9, 10, and 11, and control R13 lug 1 as follows: 


Oba, 34 3 (INCHES) 2 3 4 5 6 v/ 
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PICTORIAL 8-2 


Refer to Pictorial 8-2 for the following steps. 
Connect the wires coming from grommet AB as follows: 


(>) Black wire to terminal strip CA, lug 10 (NS). Position 
this wire close to the front panel. 


(*.) Yellow wire to control R24 lug 2 (S-1). 
(\) White wire to control R24 lug 1 (S-1). 
({/°) Red wire to control R28 lug 3 (NS). 
(~.) Green wire to control R28 lug 2 (S-1). 


(\) Orange wire to control R28 lug 1 (NS). 


(4). Connect a VR-9.1 zener diode (#56-19) to control 
R28 between lugs 1 (S-2) and 3 (S-2). Be sure to 
connect the banded end of the diode to lug 1. Position 
the diode so that it is not touching lug 2. 


Cy Prepare the following wires: 
8-1/2” violet 
8-1/2” yellow 
8-1/2" orange 


(A) Twist these three wires together to form a 3-wire 
twisted cable. 


Connect the wires at one end of this 3-wire twisted cable to 
control R22 as follows: 


(\) Orange wire to lug 3 (S-1). 
an) Yellow wire to lug 2 (S-1). 


(4) Violet wire to lug 1 (S-1). 


The other end of this cable will be connected later. 


Ge-gHEATHKIT? 


Detail 8-2A 


Refer to Detail 8-2A for the next two steps. 


(K) 
re) 


(x) 


(4 


PL1: Insert the neon lamp into the red lens at PL1. 


Slide the terminal collar over the red lens. Position the 
collar so that the lugs are positioned as shown. 


Connect the neon lamp leads to terminal collar PL1 
lugs 1 (S-1) and 2 (S-1). Wrap the leads around the 
outside of the lugs and apply a very small amount of 
solder to the outside of the lugs. Do not get solder in 
the hole in the lug. 


Connect a 47 kQQ (yellow-violet-orange) resistor to 
terminal collar PL1 between lugs 2 (S-1) and 3 (NS). 


Position the resistor close to the terminal collar. 


Prepare the following wires: 


2-1/2'" black 7 pi white 
4” black Pe yellow 
5-1/2" black 2-1/2" yellow 
he red AY violet 
2-1/2” black 4-1/2" black 


(INCHES) 2 3) 
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NOTE: In the following steps, many of the wires are longer 
than is needed to reach their connecting points so they can 
be positioned close to the chassis. In each step, refer to the 
Pictorial and route the wire as shown. 


(% 


(A) 


Connect a 2-1/2”’ black wire between switch SW5 lug 
2 (S-1) and terminal strip CA lug 3 (NS). 


Connect a 4” black wire between terminal strip CA lug 
3 (NS) and terminal collar PL1 lug 1 (S-1). 


Connect a 5-1/2” black wire to terminal strip CA lug 3 
(S-3). Route the other end of this wire down through 
grommet AC. 


Connect the red wire coming from grommet AC to 
terminal collar PL1 lug 3 (NS). 


Connect one end of an 11” red wire to terminal collar 
PL1 lug 3 (S-3). Route the other end of this wire 
down through grommet AC. 


Connect a 2-1/2” black wire between switch SW4 lug 
8 (S-1) and terminal strip CA lug 4 (S-2). 


Connect one end of a 7”’ white wire to switch SW3 lug 
3 (S-1). Route the other end of this wire down 
through grommet AC. 


Connect one end of a 7” yellow wire to switch SW3 
lug 8 (S-1). Route the other end of this wire down 
through grommet AC. 


Connect one end of a 2-1/2” yellow wire to terminal 
strip CA lug 6 (S-1). Route this wire toward control 
R24; it will be connected later. 


Connect one end of a 4” violet wire to terminal strip 
CA lug 7 (S-1). Route this wire toward control R24; it 
will be connected later. 


Connect one end of a 4-1/2” black wire to terminal 
strip CA lug 10 (S-4). Route this wire toward control 
R24; it will be connected later. 
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PICTORIAL 8-3 


Refer to Pictorial 8-3 for the following steps. 


Connect the following parts and wires to terminal strip FD, 


( 


) 


R25: Connect a 1 MQ (brown-black-green) resistor 
between holes 2 (S-1) and 4 (S-1). Mount this resistor 
on the side nearest the transformer cage. 


C23: Connect a .047 pF paper capacitor between lugs 
2 (NS) and 5 (NS). Mount this capacitor on the side 
away from the transformer cage. Also be sure to 
connect the banded end of the capacitor to lug 5. 


(INCHES) 2 3 


(X 


R26: Connect a 100 kQQ (brown-black-yellow) resistor 
between lugs 1 (NS) and 2 (S-2). 


~ 


Connect the white wire coming from grommet AK to 
lug 4 (S-1). 


Prepare a 2” black wire. Connect this wire between 
lugs 3 (S-1) and 5 (S-2). 


Prepare a 5-1/2”’ blue wire. Connect one end of this 
wire to lug 1 (S-2). The other end will be connected 


later. 
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PICTORIAL 84 


Refer to Pictorial 8-4 for the following steps. (/Y White wire to hole G (S-1). 


7 
(X) Locate the assembled sweep-trigger circuit board and (/) Green wire to hole H (S-1). 
place it in the chassis as shown, but not on the chassis 


studs. (\) Shorter violet wire to hole K (S-1). 


NOTE: In the following steps, the wires coming from (¥) Shorter orange wire to hole L (S-1). 

grommet AD will be connected to the sweep-trigger circuit 

board. Solder each wire as you connect it to the board, and () Blue wire to hole R (S-1). Do not shorten this wire. 
cut off any excess wire end. 


Bagg. (Seger arsccrr}] 


Refer to Pictorial 8-5 in the Illustration Booklet for the 
following steps. 


( x) Place the sweep-trigger circuit board onto chassis studs 


EA, EC, and ED. Do not install nuts on the studs at 3-SECTION ROTARY 
this time. SWITCH / CONTROLS 


(N Route the long blue wire that is connected to hole R 
on the circuit board close to the chassis and around 
studs EC and ED. Position all other wires out from 
under the blue wire. 


Connect the wires and cables coming from the sweep-trigger 
circuit board as follows: 


(A) Shielded cable coming from holes A and B to switch 
SW4 lug 7 (S-2). 


CH) Gray wire coming from hole U to switch SW5 lug 3 
(S-1). 


(X Yellow wire of the red-yellow twisted pair to switch SECTION 
SW8 lug 3 (S-1). B 


(X) Red wire from red-yellow twisted pair to switch SW8 
lug 1 (S-1). 


on Gray wire coming from hole S to switch SW8 lug 2 
(S-1). 


(X) Violet wire coming from hole J to control R13 lug 3 SECTION 
($1). C 


( Y) Yellow wire coming from hole E to contro! R13 lug 2 
(S-1). 


() Black wire coming from hole T to terminal strip CA 


lug 11 (S-3). 


(4) Gray wire coming from hole F to terminal strip CA lug 
5 (S-1). 


{ 


(\) Set the chassis aside temporarily. Be sure to support 
the left side of the chassis with the input shield. 


PICTORIAL 8-6 


Ge gHEATHKIT® 


Refer to Pictorial 8-6 for the following steps. 


ad Locate the 3-section rotary  switch/controls 
(#63-1217) and place it on your work surface as 
shown. NOTE: The lugs on the rear control should 
point to your right. 


ON On section B, twist lugs 1 and 2 slightly so the 
capacitor lead in the next step will pass straight 
through both lugs. 


Connect the following parts and wires to the rotary 
switch/controls. 


NOTE: The marked end of a tantalum capacitor is identified 
by a plus (+) mark or a colored end on the capacitor. 


o, C22: Insert the lead from the unmarked end (not the 
marked end) of a 1 uF tantalum capacitor through lug 
1 to lug 2. Solder both lugs. 


oe Connect the lead from the marked end of this 
capacitor to lug 11 (NS). 


ON Cut two 1/2’ lengths of sleeving. Then place one 
length of sleeving on each lead of a .1 uF disc 
capacitor. 


(Q C21: Install the .1 uF disc capacitor on section B 
between lugs 3 (S-1) and 11 (NS). Position the 
capacitor inside the frame of the rotary switch as 
shown. 


NX Check the capacitor that you just installed. Make sure 
that the capacitor body will not rub against the switch 
shaft. 


(Y) Cut two 1/2” lengths of sleeving. Then place one 
length of sleeving on each lead of a .01 uF disc 
capacitor. 


\) C19: Install the .01 uF disc capacitor on section B 
between lugs 4 (S-1) and 9 (NS). Position the 
capacitor on the other side of the switch shaft from 
the previously installed capacitor. 


ne Check the capacitor that you just installed. Make sure 


that the capacitor body will not rub against the switch 
shaft. 


(INCHES) 2 3 
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SOLDER 


CUT OFF” 


Detail 8-6A 


(/\) Locate a 910 kQ (white-brown-yellow) resistor and a 5 
pF disc capacitor. Then refer to Detail 8-6A and 
prepare a resistor-capacitor combination. 


(XK) R18, C14: Connect the resistor-capacitor combination 
to section C between lugs 9 (NS) and 10 (NS). Insert 
the leads from the front of the section and spread 
them apart to hold the combination in place. 


SLEEVING 


SLEEVING 
Detail 8-6B 
(A) Locate a 100 kQ (brown-black-yellow) resistor and a 


47 pF disc capacitor. Then refer to Detail 8-6B and 
prepare a resistor-capacitor combination as follows: 


tf: Cut one resistor lead to 1/2” and the other lead 
03/4". 
2 Solder the capacitor leads close to the resistor. 


Cut off the excess capacitor lead lengths. 


3. Place 1/4’ of sleeving on the 1/2” lead and 1/2” 
of sleeving on the 3/4” lead. 


4. Bend the 3/4” lead as shown. 
(M) R19, C15: Connect this resistor-capacitor combination 


between section C lug 10 (S-2) and control R21 lug 1 
(NS). 


Hea ee) 


Refer to Pictorial 8-7 for the following steps. za C18: Connect the .001 uF disc capacitor to section B 
between lugs 9 (NS) and 5 (S-1). Position the switch 
(h) Position the rotary switch/controls as shown. Note inside the frame of the switch. 


C16: Connect a 100 pF disc capacitor to section B 
between lugs 7 (S-1) and 8 (NS). 


' 


a Cut both leads of a .001 uF disc capacitor to 3/4”. 
Then place 1/2” of sleeving on each lead. 


that the lugs on control R21 should point to your left. : 
) 


ay Cut two 1/4” lengths of sleeving. Then place one 
length of sleeving on each lead of a 500 pF disc 
Capacitor. 


3-SECTION ROTARY 
SWITCH / CONTROLS (4) C17: Connect the 500 pF disc capacitor to section B 


between lugs 8 (NS) and 6 (S-1). Mount this capacitor 
outside the frame. 


() Connect a 1” bare wire to section B between lugs 9 
(NS) and 8 (S-3). 


“\ Prepare a 1-1/4" red wire. Connect this wire to section 

B between lugs 11 (NS) and 9 (S-4). Make sure that all 
four leads at lug 9 are soldered. 

SECTION 


A CN Prepare a 1’’ red wire. Connect this wire to section A 
between lugs 6 (NS) and 7 (S-1). 


(\) Cut four 1"’ lengths of bare wire. Use these wires in 
the next four steps. 


SECTION (\) Connect a 1” bare wire to section C between lugs 6 
B (S-1) and 5 (NS). 


‘al Connect a 1” bare wire to section C between lugs 5 
(S-2) and 4 (NS). 


(“PR Connect a 1” bare wire to section C between lugs 4 
(NS) and 3 (NS). 
SECTION 
C chy Connect a 1” bare wire to section C between lugs 3 
(S-2) and 2 (S-1). 


9100 TH R10: Connect a 9100 20 (white-brown-red) resistor 
between section C lug 4 (S-3) and control R14 lug 2 
(NS). 


(X) Cut a 3/4” length of sleeving and a 1/2” length of 
sleeving. Place one piece of sleeving on each lead of an 
820 &2 (gray-red-brown) resistor. 


(4) R17: Connect the 820 Q resistor between section C 
PICTORIAL 8-7 lug 7 (S-1) and control R14 lug 2 (NS). 


OP A Ge ee AE (INCHES) 2 3 4 5 6 a 


Ge JHEATHEKIT? 


SECTION 


' SECTION 


SECTION 


3-SECTION ROTARY 
SWITCH / CONTROLS 


C 


PICTORIAL 8-8 


Refer to Pictorial 8-8 for the following steps. 


(\) 


X) 
i 


Position the rotary switch/controls as shown. Note 
that the lugs of contro! R21 point to your right. 


Refer to Detail 8-8A and prepare the leads of a 100 
kQ (brown-black-yellow) resistor. 


R15: Connect the 100 kQ2 resistor between section C 
lug 1 (S-1) and control R14 lug 2 (S-3). 


(INCHES) ?. 3 


z= 
n 
w 
a 
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ip 
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B/ An BEND THIS 
| LEAD BACK 
4 1-1/4" EA 4 1/4" 
1728 
Detail 8-8A 


Prepare the following wires: 


3-3/4" yellow 
3-1/2” black 
2-1/2" yellow 
7" gray 


Connect a 3-3/4" yellow wire between section A lug 
12 (S-1) and control R21 lug 2 (S-1). 


Connect a 3-1/2” black wire between control R21 lug 
3 (NS) and section A lug 8 (S-1). 


Connect a 2-1/2"’ yellow wire between section A lug 
11 (NS) and section C lug 8 (S-1). 


Connect one end of a 7” gray wire to section C lug 9 
(S-2). 


Carefully inspect the connections on the 3-section rotary 
switch/controls. Make sure that: 


(R Section A lugs 12, 8, and 7 are soldered. 


(») 


CK) 


All of the lugs on section B except lugs 10 and 11 are 
soldered. 


All of the lugs on section C except lugs 11 and 12 are 
soldered. 


Lug 2 (center lug) on each control is soldered. 


None of the connections touch any lugs other than the 
ones they are connected to. 


The disc capacitors that are within the switch frame 
do not interfere with the switch rotors. Also, make 
sure they do not rub against the switch shaft. 
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PICTORIAL 9-1 


Refer to Pictorial 9-1 for the following step. 


(WN SW6, R14, R21: Mount the 3-section rotary 
switch/controls at SW6 with a control solder lug and a 
control nut. Be sure to position the switch and solder 
lug as shown. Bend the transistor that is under the 
rotary switch toward the rear panel if it interferes with 
switch mounting. 


(R) Insert the gray wire coming from rotary switch SW6, 
section C, down through grommet AC. 


(\) Set the chassis aside temporarily and locate the plastic 
/ front subpanel. 


Refer to Pictorial 9-2 for the following steps. 


MY) Position the plastic front subpanel on your work 
surface as shown. 


\ SW7: Install a 6-lug slide switch at SW7 with 
two 6-32 x 3/8” flat head screws. 


NOTE: In the next step you will install the adhesive-backed 
front panel to the plastic front subpanel. Once the adhesive 
is stuck to the front subpanel, it can not be removed. 
Therefore, carefully line up the holes in the front panel with 
the holes in the front subpanel before you allow the two 
panels to touch. 


SN) Remove the protective paper backing from the front 
panel. Then press the front panel onto the plastic 
front subpanel. 


Hh. Install a black banana jack at BB. Use the nut supplied 
on the jack. 


In the same manner, install red banana jacks at BA, 
BC, and BD. 


oi 
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Refer to Pictorial 9-3 for the following steps. ( X Mount a 1-lug terminal strip and an 11/32” spacer at 
: EB with a 6-32 x 5/8" screw. Mount the terminal strip 
( hy. Mount the front subpanel to the chassis with four #8 to the underside of the chassis and the spacer on top 
x 5/16"’ hex head sheet metal screws. Lift the sweep of the chassis. 
trigger circuit board off the chassis studs to provide 
more room to install the lower left screw. 
Ky Mount the sweep-trigger circuit board to the chassis 
Ki) Install the BNC connector at BE. Use the hardware studs at EA, EB, EC, and ED. Use a 6-32 nut on each 
supplied with the connector. stud. 
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ECTION A 


PICTORIAL 9-4 


Refer to Pictorial 9-4 for the following steps: 


(\) Position the chassis as shown. 


Connect the following capacitors between rotary switch 
SW6, section A, and the control solder lug. 


(Q C8: Connect the plus (+) marked lead of a 4.7 uF 


(R 


tantalum capacitor through lug 2 (S-2) to lug 1 (S-1). 
Crimp the other lead around the control solder lug 
(NS). 


C9: Place 1/2” of sleeving on one lead of a .47 uF 
Mylar capacitor. Then connect this lead to lug 3 (S-1). 
Crimp the other lead around the control solder lug 
(NS). 


(N) 


()) 


X 


C11: Connect one lead of a .047 uF Mylar capacitor 
to lug 4 (S-1). Crimp the other lead around the control 
solder lug (NS). 


C12: Connect one lead of a .0047 uF Mylar capacitor 
to lug 5 (S-1). Crimp the other lead around the control 
solder lug (NS). 


C13: Place 1/2’’ of sleeving on one lead of a 420 pF 
disc capacitor. Then connect this lead to lug 6 (S-2). 
Crimp the other lead around control solder lug (S-5). 


ee (eeguearsurr 


Refer to Pictorial 9-5 in the Illustration Booklet for the 
following steps: 


Connect the following wires coming from terminal strip CA 
to rotary switch SW6 and control R21 as follows: 


SY) Yellow wire to section A lug 11 (NS). 
v 


X) Violet wire to section C lug 12 (S-1). 


X) Black wire to control R21 lug 1 (NS). 


Connect the wires coming from the sweep-trigger circuit 
board to rotary switch SW6 and control R14 as follows: 


(N Yellow wire (of the orange and yellow twisted pair) to 
section B lug 10 (S-1). 


(N Orange wire (of the orange and yellow twisted pair) to 
section B lug 11 (S-4). 


(JN Orange wire coming from hole D to control R14 lug 1 
(S-1). 


(N Inner lead of the shielded cable to section A lug 11 
(S-3). Make sure that the shield lead at the other end 
of this cable does not touch the case of transistor 
Q310. 


Refer to Pictorial 9-6 in the Illustration Booklet for the 
following steps. 


(/\) Place the horizontal amplifier circuit board (this is the 
circuit board with three controls) on the chassis as 
shown. Do not mount the circuit board into the studs. 


Connect the following wires to the horizontal amplifier 
circuit board: 


Connect the orange wire coming from grommet AD to 
hole G (S-1). 


(N Connect the violet wire coming from grommet AD to 
hole M (S-1). 


( N Connect the black wire coming from grommet AF to 
hole N (S-1). 


(X) Connect the red wire coming from grommet AF to 
hole L (S-1). 


Connect the wires of the 3-wire twisted cable coming from 
control R22 to the horizontal amplifier circuit as follows: 


(Ky Violet wire to hole B (S-1). 
(A) Orange wire to hole A (S-1). 


(A) Yellow wire to hole C (S-1). 


(x) Inspect the foil side of the horizontal amplifier circuit 
board. Cut off any excess lead lengths that could 
touch the chassis after the circuit board is installed. 


\) Mount the horizontal amplifier circuit board to the 
chassis studs at EE, EF, EG, and EH, with four 6-32 
nuts. 


Connect the shielded cables coming from the horizontal 
amplifier circuit board to rotary switch SW6 and control 
R21 as follows: 


(X) Connect the inner lead of the shielded cable coming 
from holes H and P to section A lug 10 (S-1). 


(\) Connect the inner lead of the shielded cable coming 
from holes D and E to section C lug 11 (S-1). 


aN Connect the inner lead of the shielded cable coming 
from hole F to control R21 lug 3 (S-2), and connect 
the shield lead to lug 1 (S-3). 
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Refer to Pictorial 9-7 in the Illustration Booklet for the 
following steps 


( Place the vertical amplifier circuit board (this is the 
circuit board with five controls) on the chassis as 
shown. Do not mount the circuit board onto the 
studs. 


MO ‘Insert the shielded cable coming from holes L and K 
on the circuit board down through grommet AE and 
up through grommet AD. 


“0 Connect the inner lead of this shielded cable coming 
from grommet AD to terminal strip CA lug 8 (S-1). Be 


careful that you do not burn the other wires in this 
area with your soldering iron. 


Connect the wires of the three wire twisted cable coming 
from grommet AE to the vertical amplifier circuit board as 
follows: 

(XK) Yellow wire to hole T (S-1). 

(X) Orange wire to hole U (S-1). 

( ae Violet wire to hole A (S-1). 

Connect the other orange and violet wires coming from 
grommet AE to the vertical amplifier circuit board as 


follows: 


Y) Orange wire to hole G (S-1). 


(N Violet wire to hole J (S-1). 
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a) Connect the red wire coming from grommet AA to 
hole D on the vertical amplifier circuit board (S-1). 


Connect the shielded cables coming from grommet AA as 
follows: 


( Shielded cable without a shield lead; inner lead to hole 
F (S-1). 


( \) Cut the shield lead off the other shielded cable. The 
shield lead was left on only for identification 
purposes. 


(X) Connect the inner lead of this shielded cable to hole H 
(S-1). 


Connect the wires coming from grommet AG to the vertical 
amplifier circuit board as follows: 

(4) Red-white wire to hole R (S-1). 

(X Black wire to hole P (S-1). 

(X) Inspect the foil side of the vertical amplifier circuit 


board. Cut off any excess lead lengths that could 
touch the chassis after the circuit board is installed. 


(M Mount the vertical amplifier circuit board on the four 
chassis studs at EJ, EL, EK and EN with four 6-32 
nuts. 


j=) 
Oo 
= 
® 
=)) 
i) 
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Refer to Pictorial 10-1 for the following steps. 


(X) Position the chassis bottom-side-up with the front 
panel to your right. 


(K Set the power supply circuit board on the chassis. Do 
not mount it on the studs. 


Connect the wires coming from BO#9 to the power supply 
circuit board as follows: 


( \) Either orange wire to hole Y (S-1). 

(0 Another orange wire to hole X (S-1). 
(X) Remaining orange wire to hole W (S-1). 
(XY) Red wire to hole V (S-1). 

(\) White wire to hole T (S-1). 


Connect the wires coming from grommet B to the power 
supply circuit board as follows: 


oI Either red wire to hole U (S-1). 
) Other red wire to hole S (S-1). 
NX) Either yellow wire to hole R (S-1). 
( Y) Other yellow wire to hole P (S-1). 


Connect the wires coming from BO#8 to the power supply 
circuit board as follows: 


(A) Blue wire to hole L (S-1). 
(X) Short white wire to hole K (S-1). 
(x) Long white wire to hole N (S-1). 


Connect the wires coming from BO#7 to the power supply 
circuit board as follows: 


a Green wire to hole J (S-1). 
(SG) white wire to hole H (S-1). 


(Av Orange wire to hole G (S-1). 
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Refer to Pictorial 10-2 in the Illustration Booklet for the 
following steps. 


Connect the wires coming from BO#6 to the power supply 
circuit board as follows: 


(A) Either red wire to hole F (S-1). 
(~) Other red wire to hole E (S-1). 
aN Green wire to hole D (S-1). 
(X) Prepare an 11” blue wire. 


\) Connect one end of this blue wire to hole M on the 
power supply circuit board (S-1). 


Connect the wires coming from BO#5 to the power supply 
circuit board as follows: 


(") Either red wire to hole C (S-1). 
( X) Other red wire to hole B (S-1). 
( nN) Black wire to hole DD (S-1). 


Connect the wires coming from BO#4 to the power supply 
circuit board as follows: 


(\) Green wire to hole A (S-1). 


(\) Either violet wire to hole CC (S-1). 


(¥) Another violet wire to hole BB (S-1). 
( N Remaining violet wire to hole AA (S-1). 
< 


(\) Inspect the foil side of the power supply circuit board. 
Cut off any excess lead lengths that could touch the 
chassis after the circuit board is installed. 


()) Mount the power supply circuit board to the chassis 
studs with four 6-32 nuts. Make sure that the shielded 
cable coming from grommet AD is positioned around 
the circuit board, not under it. 


(X) Route the blue wire coming from hole M on the power 
supply circuit board down through grommet AH. This 
wire will be connected later. 
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PICTORIAL 10-4 


Refer to Pictorial 10-3 for the following steps. 


(XN Refer to the inset drawing and install the switch 
insulator over the lugs of switch SW7. 


Connect the wires coming from BO#2 as follows: 


(0 Either brown wire to switch SW7 lug 5 (S-1). Make 
this connection mechanically secure. 


X) Other brown wire to switch SW7 lug 6 (S-1). Make this 
connection mechanically secure. 


(X Black wire to banana jack F (NS). 


(X) Connect a 220 Q (red-red-brown) resistor between 
switch SW7 lug 1 (S-1) and the solder lug at EA (S-1). 


Connect the wires coming from grommet AC as follows: 
tevmnal simp EBCNS ) 
) Gray wire to bararajaeere4S-4). 
YX) Rao: ComaX AID a (Atom Afok Hyde) ~ 
() Black wire to banana jack F (S-2). 


) 


Tey we LKR CTR | Soup E 0b S » 
Ord bering nash EG!) bey bute hott 


(X) White wire to banana jack G (S-1). 
(X) Yellow wire to banana jack H (NS). 
(XQ) Red wire to switch SW7 lug 2 (S-1). 


(X) Locate the long white wire coming from grommet B 
near the rear of the chassis. Connect this wire to 
banana jack H (S-2). 


()) Connect the red wire coming from switch SW1 to the 
BNC connector (S-1). 


Refer to Pictorial 10-4 for the following steps. 


a) Mount the input shield to the underside of the chassis 
(over the rotary switch and the 3-section trimmer) 
with three #6 x 1/4” hex head sheet metal screws. Be 
sure that the three-wire twisted cable is positioned out 
of the way. 
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Refer to Pictorial 10-5 for the following steps. 


Position the chassis right-side-up with the front away 
from you. 


Locate the graticule and remove the protective 
backing. (There may be a protective film on both 
sides.) Then refer to Detail 10-5A and place the 
graticule in the large opening in the plastic front 
subpanel from the back side. Position the printed side 
of the graticule to the front. 


Refer to Detail 10-5A and remove the protective paper 
backing from the felt strip. Then press the felt to the 
inside of the CRT ring, starting on the side nearest the 
edge of the plastic front subpanel. Do not allow the 
felt to overlap at the ends, trim off excess. 


Mount the front panel bracket to the plastic front 
subpanel and the chassis with three #6 x 1/2” 
self-tapping screws. 


Locate the rubber strip and cut it into two equal 
lengths. 
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RUBBER STRIP 


Detail 10-5B 


(\) Refer to Detail 10-5B and place a length of rubber 
strip onto each CRT clamp. 


WARNING: Handle the CRT very carefully. Because of its 
high vacuum, do not strike, scratch, or subject the CRT to 
more than moderate pressure at any time. A fracture of the 
glass could result in an implosion of considerable violence 
capable of causing personal injury. 


OQ Carefully unpack the CRT. 


Place the CRT face down on a cloth and press the 
CRT socket onto the pins of the CRT. NOTE: The 
socket may not fit all the way onto the pins. 


(K) Push the face of the CRT into the CRT ring in the 
plastic front subpanel. 


(\) Install the two CRT clamps around the CRT neck and 
mount them to the two threaded spacers at AL and 
AN. Use two 6-32 x 5/8” screws. Do not tighten the 
screws. 


(0 Position the CRT and socket so the locating key on 
the socket is at the 11 o’clock position. 


Page 105 


Refer to Pictorial 10-6 in the Illustration Booklet for the 
following steps. 


(X) Locate a 10 MQ (brown-black-blue) resistor and bend 
the leads close to the resistor body. Then connect the 
resistor to the CRT socket between lugs 1 (NS) and 2 
(NS). 


Connect the wires coming from grommet AK to the CRT 
socket as follows: 


(} ) White-red wire to lug 8 (S-1). 


(X) Green wire to lug 12 (S-1). 
(X) Red wire to lug 1 (S-2). 
(X) Yellow wire to lug 4 (S-1). 


(X) Connect the blue wire coming from grommet AH to 
CRT socket lug 2 (S-2). 


(A) Connect the blue wire coming from terminal strip FD 
to CRT socket lug 3 (S-1). 


NOTE: In the next four steps you will connect the twin 
leads coming from the vertical and horizontal amplifier 
circuit boards to the CRT socket. There are two individual 
wires in each twin lead. It is important that you connect the 
correct wire to each lug. To make sure you have the correct 
wire, trace the wire back along the twin lead to its hole on 
the circuit board. 


Connect the twin lead coming from the horizontal amplifier 
circuit board to the CRT socket as follows: 


(N Twin lead wire coming from hole K to lug 9 (S-1). 
( ) Twin lead wire coming from hole J to lug 10 (S-1). 


Connect the twin lead coming from the vertical amplifier 
circuit board to the CRT socket as follows: 


(X) Twin lead wire coming from hole S to lug 7 (S-1). 


(X) Twin lead wire coming from hole M to lug 6 (S-1). 


( Position both twin leads so they do not touch the long 
threaded spacers or any other metal. 
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Refer to Pictorial 10-7 for the following steps. 


(N 


iX 


Locate five knob inserts that have large triangular 
holes. Use these knob inserts in the following steps. 


Locate five small black knobs. Then refer to Detail 
10-7A and press a knob insert into each knob. Note 
that one end of each insert is slightly beveled. Insert 
this end into the knob. 


NOTE: If any of the knobs rub against the front panel after 
they have been installed, pull the knob away from the panel 
slightly. 


nt Push a small black knob onto the Vert Pos control 


“) 


shaft. 


In the same manner push small black knobs onto the 
following control shafts: 


Horiz Pos 


“Trig Level 


Focus 
Intensity 
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Locate two knob inserts with large round holes. Use 
these in the following steps. 


Refer to Detail 10-7B and slide one knob insert onto 
the outer shaft of the Volts/CM control. Make sure the 
shaft is turned full counterclockwise. 


Slide the other knob insert onto the outer shaft of the 
Time/CM control. Make sure the shaft is turned full 
counterclockwise. 


Locate two large black knobs. Use these in the 
following steps. The first knob will be installed on the 
Volts/CM selector. 


(Ny 


(A) 


NOTE: In the following steps you will align the pointer on 
the knob with a certain place on the front panel. Once the 
knob insert has been installed it can not be removed, so 
perform the following steps carefully. 
\ Align the pointer on the knob with “’10” on the front 

panel and push the knob part way onto the insert. 
Then remove the knob and insert from the shaft. Eee 


POINTER 
Detail 10-7C 


X) 


LARGE SCREWDRIVER 


Page 107 


Refer to Detail 10-7C and seat the insert into the 
knob. 


Reinstall the knob on the control shaft with the 
pointer at “10.” 


In the same manner, install a large black knob on the 


Time/CM control shaft with the pointer at ‘’200” in 
the full counterclockwise position. Support the panel 


from behind with your hand. 


Reinstall the knob on the control shaft with the 
pointer at ‘’200.”’ 


Locate the remaining two knob inserts with small 
triangular holes. Slide these onto the inner shafts of 
the Variable and Sweep Var/Horiz Gain control shafts. 
Turn both of these shafts fully clockwise. 


Slide a small red knob onto the Variable control shaft. 
Align the pointer on the knob with ‘’Cal”’ on the front 
panel and push the knob part way onto the insert. 
Then remove the knob and insert from the shaft and 
seat the insert in the knob. 


Reinstall the knob on the control shaft with the 
pointer at ‘’Cal.” 


In the same manner, install the remaining knob on the 
Sweep Var/Horiz Gain control shaft. Align the pointer 
on the knob with ‘’Cal’’ on the front panel. Support 
the panel from behind with your hand. 


Reinstall the knob on the control shaft with the 
pointer at ‘’Cal.” 


Set the chassis aside and locate the test cable. 


PART 2 


NUTDRIVER OR 
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TEST CABLE ASSEMBLY 


PREPARE THE END AS SHOWN Refer to Pictorial 10-8 (on Page 109) for the following steps. 


4" 


() Refer to Detail 10-8A and prepare the indicated end 
eo = : of the cable assembly as shown. 


( A Refer to Pictorial 10-8 and push rubber insulators 
onto the inner lead and the shield lead of the cable. 


TAKING CARE NOT TO CUT THE OUTER SHIELD OF 
VERY THIN WIRES, REMOVE THE OUTER INSULATION. 


o @ 


INNER LEAD 


INNER LEAD 
PUSH BACK THE SHIELD. THEN MAKE AN OPENING IN 
THE SHIELD AND BEND OVER AS SHOWN. PICK OUT 
THE INNER LEAD. 


SOLDER 


Detail 10-8B 


REMOVE 1/4" OF INNER INSULATION AND STRETCH OUT 


THE SHIELD. APPLY A SMALL AMOUNT OF SOLDER TO ) Refer to Detail 10-8B and install an alligator clip on 
THE END OF THE SHIELD AND THE INNER LEAD. USE j i 
ONLY ENOUGH HEAT FOR THE SOLDER TO FLOW. the inner lead of the cable as shown in Parts 1 and 2 of 
the Detail. 
SOLDER wie : : : : 
/ gags ) Refer to Detail 10-8C and install an alligator clip on 


the shield lead of the cable as shown. Then push the 
rubber insulators down over the alligator clips after 
the clips have cooled. 


SHIELD LEAD 


Detail 10-8A 


BEND AND SOLDER 


Detail 10-8C 


This completes the ‘Step-by-Step Assembly’’ of your 
Oscilloscope. Check it over carefully at this time to be sure 
there are no wire clippings or solder splashes lodged in the 
wiring, and that there are no loose wires or unsoldered 
connections. Then proceed to “‘‘Initial Tests.” 
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INITIAL TESTS 


RESISTANCE MEASUREMENTS 


(_) If an ohmmeter is available, measure the resistance 
between each flat plug prong and the round prong on 
the line cord. In both measurements you should 
obtain an infinite indication. Be sure the test probe is 
not touching the chassis or any connection. 


If you do not obtain infinite indications, recheck all wiring 
and make sure no fine wire strands at any connection are 
touching another connection. 


Use an ohmmeter to make the following resistance 
measurements before you apply power to the Oscilloscope. 
This will insure that the power supply will not be damaged 
due to a wiring error or some incorrectly installed or faulty 
part. If you do not get the proper indication in a step, check 
the wiring and installation of the parts listed in the ‘’Possible 
Cause’”’ column for that step. You may also refer to the “In 
Case of Difficulty’’ section of the Manual (Page 129). Be 
sure you obtain the correct resistance reading before 
proceeding. 


cH) White wire at 
hole T. 


Red wire at 
hole U. 


Orange wire at 
hole W. 


Violet wire at 
hole AA. 


Green wire at 
hole A. 


POSITIVE METER APPROXIMATE POSSIBLE CAUSE 

LEAD TO: METER READING 
700-1200 &2 
1000-4000 22 


500-1000 22 
50-300 22 


500-1000 22 


Refer to Figure 1-1 for the following steps. 


%) Position the Oscilloscope bottom side up. 


( », Connect the negative ohmmeter lead to the chassis of 
é the Oscilloscope. Then touch the positive meter lead 
to the points indicated in the following chart. 


NOTE: Not all ohmmeters are polarized the 
Therefore, if you do not get the correct meter reading the 
first time, connect the positive meter lead to the chassis and 
touch the negative meter lead to the point indicated in the 
chart. If this produces the correct indication, cross out the 
word ‘positive’ in the heading of the first column and write 
in ‘‘negative.’’ 


same. 


NOTE: The ohmmeter that was used to make the following 
measurements was powered by a 1.5 volt battery and set on 
the RX100 range. 


Make all of the following measurements on the power 
supply circuit board. 


sf Capacitor C25. 
fs Check power supply wiring, espec- 
ially around C25. 

Transformer T2. 


Diodes D404,D405,D406, and D407. 


Capacitor C407, C408, C409, C411, 
or C412. 

Zi Diodes ZD413,ZD414,ZD415,D408, 

D409,D410, or D411. 


a Capacitor C408. 
Le Diode ZD414,D408,D409,D410, 
or D411. 

Resistor R409. 


Capacitor C409 or C41 f 
Diode ZD413. 


This completes the Initial Tests. Proceed to ‘’Calibration.” 
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CALIBRATION 


In this section you will set the circuit board and front panel 
controls of your Oscilloscope for proper operation. To do 
this you will need a high input impedance voltmeter. 
Perform the adjustments exactly as instructed and DO NOT 


connect the line cord to an AC outlet until you are 


instructed to do so. 


Equipment needed: High input impedance voltmeter. 


Refer to Figure 1-2 in the Illustration Booklet for the 
following steps. 


Set the front panel controls as follows: 
(Xp INTENSITY: Full clockwise. 
qa FOCUS: Center of rotation. 

W) TRIG LEVEL: Center of rotation. 
aN HORIZ POS: Center of rotation. 
tL) TIME/CM: X10. 

(XQ SWEEP VAR/HORIZ GAIN: Full clockwise. 
\.) VOLTS/CM: .02. 

N) VARIABLE: Full clockwise. 

(~\. VERT POS: Center of rotation. 
(N AC-GND-DC: GND. 


7 OFF-ON switch: CFF. 


HEATHEIT® 


(XQ INT-EXT-LINE switch: INT. 
(S§ AC-DC-TV switch: AC. 
(A) POSITIVE (+) NEGATIVE (—) switch: +. 


(4) AUTO-NORMAL switch: AUTO. 


(X) Set the ASTIGMATISM control on the chassis (see 
Figure 1-3 in the Illustration Booklet) to the center of 
its rotation. 


Set the following controls on the vertical amplifier circuit 
board as follows: 


(X) DC LEVEL: Center of rotation. 
(x POS ADJ: Center of rotation. 
(R PLATE VOLTS ADJ: Center of rotation. 

W VERT CAL: Center of rotation. 

(x) DC BAL: Center of rotation. 

(X) TRIMMER C107: Turn the screw down until it is 


snug. Then turn the screw counterclockwise 3/4 of a 
turn. 
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Set the following controls on the horizontal amplifier circuit 
board as follows: 


() SWEEP LENGTH: Center of rotation. 
( Y) PLATES VOLTS ADJ: Center of rotation. 
( Y) DC BAL: Center of rotation. 


Set the following controls on the sweep-trigger circuit board 
as follows: 


an) SWEEP CALIBRATE: Center of rotation. 


f 


() LEVEL SET: Center of rotation. 


CAUTION: AC and DC voltages in some areas of the 
Oscilloscope may exceed 1300 volts. Be very careful when 
you make the following adjustments. Make sure the 
Oscilloscope is setting on a nonmetallic surface and is not 
within reach of a water pipe or other ground conductor. The 
dangerous voltage areas are shown on Pages 150 and 151. 


(W) Connect the Oscilloscope line cord to an AC outlet. 


(NL Connect the negative voltmeter lead to the chassis of 
the Oscilloscope. 


(4) Set the voltmeter to measure 1.5 volts DC. 


NOTE: If you do not get the proper results in the following 
steps, recheck the steps to make sure you have adjusted the 
correct controls. If you still do not get the indicated results, 
turn the Oscilloscope off and refer to the “In Case of 
Difficulty”’ section on Page 129. 


tH Set the ON-OFF switch on the Oscilloscope to the ON 
Position. The red POWER lamp should light. Allow 
the Oscilloscope at least one minute to warm up. 


VERTICAL AMPLIFIER ADJUSTMENTS 


Perform the following adjustments on the vertical amplifier 
circuit board. 


Refer to Figure 1-3 for the following steps. 


(A) Touch the meter probe to the front lug of the VERT 
CAL control and adjust the DC BAL (DC Balance) 
control to obtain a zero volt reading. 


i) Set the voltmeter to measure 150 volts DC. 


(Q) Alternately measure the voltage on the metal tab on 
top of transistor Q109 and Q110. Adjust the POS ADJ 
(Position Adjust) control until both transistor voltages 
are the same. (As the voltage on one transistor 
decreases, the voltage on the other transistor will 
increase.) NOTE: If you cannot quite achieve this 
adjustment using the POS ADJ control on the circuit 
board, turn the VERT POS control on the front panel. 


(hy Again measure the voltage on the metal tab on top of 
transistors Q109 and Q110. Turn the PLATE VOLTS 
ADJ control to obtain 80 volts on the metal tabs. 
NOTE: If the voltage on both transistor tabs is not the 
same, repeat the previous step and then return to this 
step. 


Vertical Balance Adjustment 


W) Turn the VARIABLE control on the front panel full 
counterclockwise. 


( { Using the VERT POS (Vertical Position) control on 
the front panel, position the dot on the CRT so it is 
on one of the horizontal graticule lines. 


(.) Now turn the VARIABLE control full clockwise. If 
the dot moved up or down, adjust the DC BAL 
control on the vertical amplifier circuit board to 
reposition the dot back on the line. 


eG Repeat the previous three steps until there is no 
movement. 


NOTE: Because of the normal ageing of your Oscilloscope, 
you may have to repeat this adjustment periodically. To 
determine if the adjustment is necessary, turn the 
VARIABLE control from one end to the other and see if the 
dot or trace moves up or down. The trace should remain in 
the same place. 
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HORIZONTAL AMPLIFIER ADJUSTMENTS 
Perform the following adjustments on the horizontal 
amplifier circuit board. 


(X) Set the voltmeter to measure 1.5 volts DC. 


Refer to Figure 1-3 (in the Illustration Booklet) for the 
following steps. 


( Touch the meter probe to the collector (C) lead of 
transistor Q202 and adjust the DC BAL (DC Balance) 
control to obtain a zero volt reading. 


(X) Set the voltmeter to measure 150 volts. 
W Alternately measure the voltage on the metal tab on 
top of transistors Q207 and O208. Adjust the HORIZ 
POS (Horizontal Position) control on the front panel 
until they are equal. NOTE: As the voltage on one 
transistor decreases, the voltage on the other transistor 
will increase. 

an Again measure the voltage on the metal tab on top of 
transistors Q207 and 0208. Turn the PLATE VOLTS 
ADJ control to obtain 90 volts on the metal tabs. 
NOTE: If the voltage on both transistor tabs is not the 
same, repeat the previous step and then return to this 
step. 


Horizontal Balance Adjustment 


( 4. Turn the SWEEP VAR/HORIZ GAIN control full 
~ counterclockwise. 


(SQ Using the HORIZ POS (Horizontal Position) control 
on the front panel, position the dot on the CRT so it 
is on one of the vertical graticule lines. 


Now turn the SWEEP VAR/HORIZ GAIN control full 
clockwise. If the dot moves left or right, adjust the DC 
BAL control on the horizontal amplifier circuit board 
to reposition the dot back on the line. 


Fr. 


as) Repeat the previous three steps until there is no 
movement. 


NOTE: Becuase of the normal ageing of your Oscilloscope, 
you may have to repeat this adjustment periodically. To 
determine if the adjustment is necessary, turn the SWEEP 
VAR/HORIZ GAIN control from one end to the other and 
see if the dot or trace moves up or down. The trace should 
remain in the same place. 
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TRIGGER CIRCUITS 
Make the following adjustments on the front panel. 


Refer to Figure 1-2 for the following steps. 


% Turn the FOCUS control to obtain the smallest, 
sharpest spot of light on the CRT. 


(4) Turn the ASTIGMATISM control on the chassis (see 
Figure 1-3) to obtain the smallest, sharpest spot of 
light on the CRT. 


(\y) Set the TIME/CM selector to the 2 mS position. 
ty Make sure that the VARIABLE control on the 
TIME/CM selector is turned fully clockwise. 


Refer to Figure 1-3 (in the Illustration Booklet) for the 
following steps. 


\) Set the voltmeter to measure 1.5 volts DC. 


(¥) Touch the meter probe to the S (source) lead of 
transistor Q301 on the sweep-trigger circuit board and 
turn the LEVEL SET control to obtain a zero volt 
reading. 


( N) Disconnect the voltmeter and set it aside. 


X ) Inspect the trace on the CRT to see if it is parallel 
with the horizontal lines on the graticule. If it is, 
proceed to step 2. If the trace is not parallel to the 
graticule lines, complete all of the following steps. 


Grasp the CRT just back from the front panel 
and turn the tube to make the trace parallel with 
the graticule lines. 


1 tN 


X 
Make sure the CRT is positioned all the way 
forward. Then tighten the CRT clamp screws. 
Tighten these screws only enough to keep the 
CRT from moving. 
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\) Adjust the HORIZ POS control on the front panel so 
the trace starts at the left vertical line of the graticule. 


(_ ) Adjust the SWEEP LENGTH control on the horizontal 
amplifier circuit board so that the trace ends at the 
right vertical line of the graticule (10 centimeters 
long). 


(_ ) Now turn the HORIZ POS controi on the front panel 
so that the trace moves left exactly two centimeters. 
(Each square is a centimeter.) At this time the trace 
should end on a vertical line two centimeters from the 
right side of the graticule. 


( ) Again, adjust the SWEEP LENGTH control on the 
horizontal amplifier circuit board so that the trace 
ends at the right vertical line of the graticule. 


( ) Adjust the HORIZ POS control on the front panel so 
the trace starts at the left vertical line on the graticule. 
The trace is now adjusted to exactly 12 centimeters in 
length. However, since there is only room to display 
10 centimeters of trace on the face of the CRT, the 
other two centimeters of trace are off the CRT to the 
right. 


( ) Connect a wire from the 1V (P-P) 60 Hz jack on the 
front panel to the vertical INPUT on the front panel 
of the Oscilloscope, or if you have a signal generator 
capable of producing a 60 Hz sine wave, connect it to 
the vertical INPUT. 


( ) Set the TIME/CM selector to the 2 mS position. 


( ) Set the VOLTS/CM (volts per centimeter) control on 
the front panel to the 1 position. Make sure that the 
VARIABLE control remains fully clockwise. 


( ) Set the AC-GND-DC switch to AC. 


NOTE: In the next step it is not necéssary to have the full 
sine wave displayed on the CRT. Only the leading part of 
the trace (on the left side of the CRT) will be used in this 
adjustment. 


(_ ) Set the amplitude of the generator to produce a 6 
centimeter vertical display on the CRT. NOTE: If you 
are using the 1V (P-P) 60 Hz jack on the front panel, 
disregard this step. 


( ) Adjust the TRIG LEVEL (trigger level) control on the 
front panel to obtain a stable display. 


(_ ) Center the display on the CRT by adjusting the VERT 
POS control. 


( ) Now adjust the TRIG LEVEL control to obtain a 
trace that starts on the center horizontal line. (Make 
sure the display is centered on the CRT.) 


( ) Set the AC-DC-TV switch to DC. 


( ) Adjust the DC LEVEL control on the vertical 
amplifier circuit board to obtain a stable display with 
a trace that begins on the center horizontal line on the 
CRT. 


(_ ) Now switch the AC-DC-TV switch back and forth 
between the AC and DC positions. The display should 
remain stable and the trace should begin at the same 
place in both positions. Repeat the DC LEVEL 
adjustment if necessary. 


Trimmer Preset 


Refer to Figure 1-5 (in the Illustration Booklet) for the 
following steps. 


(_ ) Disconnect the line cord from the AC outlet. 


( ) Position the Oscilloscope on its right side (transformer 
cage side) for the following steps. 


NOTE: In the following steps, you must insert the 
screwdriver through the holes in the shield to reach the 
trimmer screws. 


(_ ) Turn the screw in trimmer C2-A out exactly 3/4 turn. 
(_ ) Turn the screw in trimmer C2-B out exactly 3/4 turn. 
(_ ) Turn the screw in trimmer C2-C out exactly 3/4 turn. 
Trigger Circuits Continued 

NOTE: To complete the following calibration procedure, 
you will need a signal generator capable of producing 500 
Hz sine waves and square waves at 500 Hz, 1000 Hz, and 
100 kHz, or an oscilloscope calibrator. If you do not have 


such a generator, proceed to ‘’Final Assembly.” 


( ) Position the Oscilloscope right-side-up. Then 


reconnect the line cord to the AC outlet. 


Ge HEATHEKIT® 


(_ ) Connect the signal generator or oscilloscope calibrator 
to the vertical INPUT of 'the Oscilloscope (if it is not 
already connected), and set it to produce a 500 Hz 
square wave. NOTE: If your oscilloscope calibrator is 
not capable of producing 500 Hz, use 1000 Hz. 

NOTE: In the following steps, the term ‘‘signal generator” 

will also apply to your oscilloscope calibrator if you are 

using one. 


( ) Adjust the output of your signal generator to obtain a 
4-centimeter vertical display. 


( ) Adjust the SWEEP CAL (sweep calibrate) control on 
the sweep-trigger circuit board to obtain a 
one-cycle-per-centimeter display on the CRT. Make 
sure you include the upper and lower part of the 
square wave. NOTE: If you are using 1000 Hz as your 
generator frequency, adjust the control to obtain two 
cycles per centimeter. 


(_ ) Set the signal generator to produce a 500 Hz sine 
wave. If your generator will not produce a sine wave, 
place the AC-GND-DC switch on the Oscilloscope in 
the GND position. 


( ) Adjust the transformer cage (by turning it) for the 
sharpest, clearest trace on the CRT. 


( ) Turn the Oscilloscope off, disconnect the signal 
generator, and disconnect the line cord from the AC 
outlet. 


( ) Turn the Oscilloscope over. 


(_ ) Refer to Figure 1-4 in the Illustration Booklet and 
move the transformer cage so that a screw hole in the 
cage lines up with a hole in the chassis. Then install a 
6-32 x 1/4” hex head sheet metal screw in the hole to 
keep the transformer cage from moving. Also tighten 
the four screws in the grommet plate. 


(_ ) Turn the Oscilloscope over and connect the line cord 
to an AC outlet. 


VERTICAL COMPENSATION 


(_ ) Connect the signal generator to the vertical INPUT on 
the front of the Oscilloscope. 


(_ ) Set the signal generator to produce a 100 kHz square 
wave. 
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( ) Set the VOLTS/CM selector on the front panel to the 
.1 position. 


(_ ) Turn the Oscilloscope on. 
( ) Set the TIME/CM selector to 2 uS. 


(_ ) Adjust the signal generator to produce a 4-centimeter 
display. 


( ) Turn the screw in the VERTICAL COMPENSATION 
trimmer (C107) on the vertical amplifier circuit board 
(see Figure 1-3) until the waveform appears as shown 
in Figure 1-6 (shown in the Illustration Booklet). 


( ) Set the VOLTS/CM selector to the 1 position. 
( ) Set the TIME/CM switch to 200 uS. 


( ) Set the signal generator to produce a 1000 Hz square 
wave. 


( ) Set the amplitude of the signal generator to produce a 
4-centimeter display. 


( ) Disconnect the line cord from the AC outlet and 
position the Oscilloscope on its left side. Then 
reconnect the line cord. 


( ) Turn the screw in trimmer C2-B (see Figure 1-7 in the 
Illustration Booklet) to obtain a waveform that 
appears like the one shown in Figure 1-6. Use an 
insulated screwdriver. 


(_ ) Turn the VOLTS/CM switch to the 2 position. 


( ) If possible, increase the amplitude of the signal 
generator to produce a 4-centimeter display on the 
Chie 


(_ ) Turn the screw in trimmer C2-C to obtain a waveform 
that appears like the one shown in Figure 1-6. 


( ) Repeat all of the ‘Vertical Compensation” 
adjustments until there is no further improvement. 


NOTE: If you have a low capacity probe, perform the 
following steps under ‘With Low Capacity Probe.” If you 
do not have a low capacity probe, disregard the following 
steps and proceed to ‘‘Without Low Capacity Probe.” 
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With Low Capacity Probe 


( ) Connect the low capacity probe to the vertical INPUT 
on the Oscilloscope and to the signal generator. 


( ) Set the signal generator to produce a 1000 Hz square 
wave signal to the Oscilloscope. 


( ) Turn the VOLTS/CM selector on the Oscilloscope to 
the .02 position. 


( ) Set the amplitude of the signal generator to produce a 
4 centimeter vertical display on the CRT. 


( ) Adjust the trimmer capacitor on the X10 low capacity 
probe to produce a waveform as shown in Figure 1-6. 


( ) Turn the VOLTS/CM selector to the .2 position. 


increase the amplitude of the signal 
vertical display of 4 


( ) If possible, 
generator to produce a 
centimeters. 


( ) Refer to Figure 1-7 and turn the screw in trimmer 
C2-A to produce a waveform as shown in Figure 1-6. 


( ) Disconnect the low capacity probe and reconnect the — 


signal generator to the vertical INPUT. 


This completes the low capacity probe adjustment. Proceed 
to ‘‘Vertical Calibration.”’ 


Without Low Capacity Probe 


( ) Refer to Figure 1-7 and turn the screw in trimmer 
C2-A in until it is just snug. Be careful that you do not 
overtighten the screw. Then turn the screw out 1/4 
turn. 
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VERTICAL CALIBRATION 
Set the TIME/CM selector to the 2 mS position. 


( ) Set the VOLTS/CM selector to the 0.2 position. Make 
sure the VARIABLE is full clockwise. 


(_ ) Set the signal generator or oscilloscope calibrator to 
produce a IV(P-P), 60 Hz waveform. If your generator 
output is not calibrated or cannot be measured, 
connect instead a wire from the IV(P-P), 60 Hz jack 
on the Oscilloscope front panel to the vertical INPUT 
connector. 


( ) Set the AC-GND-DC switch to AC. 


( ) Adjust the SWEEP VAR/HORIZ GAIN (Sweep 
Variable/Horizontal Gain) control to produce several 
cycles on the CRT. 


( ) Refer to Figure 1-3 and turn the VERT CAL (Vertical 
Calibration) control, on the vertical amplifier circuit 
board, to obtain 5 centimeters of vertical deflection. 


( ) Turn the Oscilloscope off and disconnect the line cord 


from the AC outlet. 
( ) Disconnect the signal generator from the Oscilloscope. 


NOTE: It is suggested that you repeat the ‘’Calibration’’ 
after your Oscilloscope has operated several hours, and 
periodically thereafter. Each time, allow sufficient warm-up 
time (at least 30 minutes) before you start calibration. 
Proceed to ‘‘Final 


This completes the calibration. 


Assembly.” 


C=; ounBbi 4 Al 
ps 
00) a & 
fo) 


$ ° ay, o/ Je iO be 
aah ane + | U 
ay 


i ul - @ 
© : 0 ae ce 
OT F 
7) OYLNOD ee ate < 
va 9a = ALL ] & Ow WSILVWOILSY 
On] 1NOwd a lesa ©) 
@ @ KO] © © Th ett auvog Linoui9 
©] wzsnawy wWwoy3A 
(201Y) 1W9 Notas (LOL9) () (CO) © ©) 
Luan TRAE a0 
TWWOILYIA 
O O 
@ 
fe) 


| 8070 4 A O © @ 
ve ; e @ & c-o-p-G- 
© 
Ic Lect = ce TWINOZIYOH 


aquvod Lindy O O 
O ¥ O 


) O 
ore ear C) 
1©)0 


auvoa 11ng4¥ld 
©] waoowi-d3ams 


UU pBUuUUUUUS 
by 
© 


a: 


2-1} eanbi4 G-| e4nbi 4 


9Q-| eunBbig 


INOYM INOYM LHOId 


Cit) @) 


; OY oye eo Rae —_— /\ 
MINIS 4 

WiaW 133HS 9° 
aV3H X3H 

i /TX ZE9 


- 
- 
- 
- 
- 
- 
sea 
yy — 
- 


WVYSVId YO01d 


NOILISOd 
“ZIYOH 


9020 
$020 


JIVIS 
Yaldl Id WV 


80202020 


£020 1020 


JIVIS 
1Ndino 


4¥3M01104 
INd ino 


4¥3MO1104 
LNdNI 


HLON]) 
diiMs 


vOeol ‘OTEO 


SLINDYTI 
44i0-010H | 
aNv 


J19A9-44 


c0E9 | 
10€91 


MAd VHS 
4aSind 


éTeO IlE0 €0€9 | L0€0 “90€0 


JIVIS 
INd1Nno 


SOO ‘pOEd 10€0 


¥3M01104 
LNdlno 


YOlLWYINID 
djiMs 


¥3M01104 
LNdNI 


“dWYV 
yq99 INL 


60€0 ‘80€0 


d4dldl ld WV 
INIYNV19 


eX 


OOIX 
OD ale 


OTTO “6010 8010 L010 9010 SOTO GX ‘2X TX 


1010 


or INdNI 
Q IWOILYAA 


JIVIS 
INdino 


JIVIS 
dali lid WV 


JIVIS 
Y3aA1Y4d 


4¥3IMO1104 
INdino 


MYOLVANILIYV YOLVANILLYV 


LAd ino 


43MO01104 
INdNI 


‘L# Isa yeaday 


“aNjea JDaIOIUI LL LY 10IsSISAY 


‘OG SHOA G+ aq Pinoys aberjoA siy| ‘pseog yinosI9 


“paiioys 40 pajjeisul Aj39a4409uU! 9O~QZ apo'g Ajddns 1amod ay} uo vy juIod je abejon ayy ainseayy 


“L# Isa, Jeaday 


“L# Ysay Jeaday 


"OC SiOA 
6+ = aq pjnoys abeljon siyj “pseoq yinosi9 Ayddns 


‘paysoys JO pajjersur Ajjoa1109U! GOPGZ epoig JamMod ay} uO A 10 ‘x ‘AQ JUIOd 3e abejOA ay) aunsea| 


“pajsoys 40 payyeisul 
ZL~G 40 ‘LLvG ‘60vG ‘80va apold 


Aj}3e4109u! 


“L# 1Sa] Jeaday 
“L# say yeaday 


‘OVW SOA 
OZ =~ 34 pjnoyus abeqOn siu, ‘pseog yinosio Ajddns 
JaMod ay} uO g JO Yy jUIOd je abe}jOA ay} ainseal\ 


"OG SiOA G- 
= aq pjnoys abeyjOn siyy “pseog yinos19 Ajddns samod 
ay} UO OD pue ‘gg ‘WV Slulod je abeijoA ay) aunseal\ 


"aNjea Ja109U! POLY JO0}sISAy 
‘paywoys 40 pajjeqsul Ajjoa409Ul ~ZOb~GZ epolq 


“Ayjney St Z] ‘Jawsojsues} abeijOA MOF 


A1ddNS Y3MOd SLIOA S+ ‘6+ 
L# LS3L 


‘T# Isa leaday 


*(squed 
anjen Buoim ‘Buisapjos) Asjinosid pajeisosse yoay9 
“Aqney 10 pajjeysul Ajj9a41409U!I EQLO 40 ‘ZOLO ‘LOLO 


‘T# Asal Jeaday 


"(sued 
anjen Buoim ‘Bursapjos) AsqinosiId pajyeisosse yoIaYyD 


“Aljney 40 AjjoassO9U! PaljeIsU! ‘POLO 40 ‘9OLD ‘GOLD 


‘UO JaMOd a4} WINL ‘GOLD Pue GOLD Uaemiaq 
WOJ} JOYS ay} aAOWas PpUue jyo JaMod ay} uN, 


“awes 
ay} as OLLD PUe GOLO 40 saberjon soxoajjoo ayy 


‘uO JaMOd aYi UINL "QOLO 40 aseq ay 01 GOLD 
$O aseq ay} 1OYs UayL ‘BOLO pPUue ZOLO UaaMmieq 
Wold} WOYS ay} aAOWal PUe 4jO JamMod ay} uN, 


‘T# Ya] leaday 


“aes 
ay} a8 OLLO Pue GOLO 40 Sabeijon soj,oa|joo ayy 


*(squed anjea Buoum ‘Buisapjos) Asjinds19 payeisosse 
y9aYyD “Aljney 40 payyeysut Ajj9a1I09U! BOLO 40 LOLO 


“C# Sa] leaday 


“(sued anjen Buoim ‘Bulsapyjos) Asjind4io pajyeioosse 
9aYyD “Adjney 10 pajjejsul AjJ9aIO9U! OLLO 40 GOLD 


‘Ajsadoud 
Buljesado aie SjiNdst9 Jalpijdwe UOlda|jap jedan ayy 


‘T# sal Jeaday 


‘@# Isa] Jeaday 


*palsoys JO pasim Ajjoa09UlI WGZD 
‘anjea yass0dUul ZTEY 

“AYNey 

40 puemyoeq paijeisu!l “9LpQ ‘Slva ‘vlyd ‘ELvAG 


‘(slued anjen Buoim ‘Bulsapjos) Asjinou1o pajeloosse 
y9aYD “Aljney 40 payjeisu! AjJ9a1109U! HOLD 40 EOLD 


‘OG S304 OOL = 
ye jenba aie sabeyjon asayi (uN FQY SLIOA 34LW1d 
ayy puke jO1}U09 SOd LYAA aut isnipy ‘OLLO pue 
GOLD 40 Sabeijon s019a};09 ayi aunseaw Ajaleusally 


‘T# Ysa leaday 


“(squed anjen Buoim ‘Bulsapyjos) Asjinosio payeioosse 
9aYD “Ajjney 40 Payjeisul Aj19a4109U! ZOLD JO LOLO 


"uO JaMOd ay} UN] "BOLO 40 aSeq ay} 01 /OLO 
yO aseq ay} JOYS Uay} ‘OLLO PUe GOLD uvaamieq 
WOJJ JOYS ayi aAOWAas pUue jyO 4amod ay} UINL 


‘Jd SOA Osaz UleIGO 0} jO11U09 FWg DQ ay} IsNipe 
Pue LOLO 40 (S) adunos ayi ye abexjon ay ainseayy 


‘yenba aie sabeijon 


"awes 
aul atl OLLO Pue GOLO 40 Sabeljon s0.Da}jo9 ayy 


‘uO adodsoj}19SQ ay} WIN] "OLLO 40 aseq 
al 01 GOLD 40 aseq ay} WOYs pue 440 Jamod ayi WIN, 


asayi [12UN |O11U0I SOd LYAA ay} isnipy “OLLD pue 
GOLD 40 abeijon s0\Da|}09 ayi ainseaw Ajaleual|y 


YSalsIIdWVY YO1L931430 IWOILYSAA 
c# 1S4aLl 


‘e# Isa] Jeaday 


“(sanjen 
syued Buoim ‘Buisapjos) Aslindsid payeisosse 49aY4D 
“Ayney 40 payjeysut Ajjoass09u! FOZ 40 ‘E07 ‘€0ZO 


“€# Isay leaday 


'‘Ajsadoud 
Buljesado ase Syinos9 UOlOa}]Jap |e}UOZLIOY ayL 


*(Sanjea sjued Buoim ‘Buiiapjos) Asjino4190 payeroosse 
49BYD “Aljne} 4O payjeysu! Ajj9a1409U! GOZO 10 GOZO 


“auues ay} 
aq PINnoYUs BOZO PUe ZOZO JO SabeijOn 410}9a}j09 ayy “C# Isa] jeaday 


‘(sanjea sjued Buoim ‘Bulsapjos) 
AAJYINDIID = payeinosse =y9aYyD ="paluoys JO pam 
A\9a4109U! GGZD “Aljney JO pajjeysut Ajj9as09U! POZO 


‘uo Jamod ayi WIN] “GOZO JO aseq ay 01 GOZO 
yO aseq ay} 1OYsS Uday] “SOTO PUe £OZO Uaemiaq 
‘E# Ise] teaday WwOJ} WOYS ay} aAOWAa! PUue 4jo Jamod ay} uIny 


Jak 


*(sanjea sjued Buoim ‘Buiiapyos) Asjyinos19 payeisosse 


"OG SHO OG uleiqo oO} 
lO.4U0D FOV SLIOA JLV1d 243 Isnipy *80ZO pue 
LOZO 40 sabeijon 40JDa};09 ay} ainseaw Aja}eWsaIy 


“awes aul 
aq PINOYS BOZO PUe LOZO 40 SaGeIjon 40J9a]]09 ay] 


“uO JaMOd ay} UIN| “8OZO 40 aseq 
a4} 0} /0ZD 40 aseq ay} JOYS pue 4yo Jamod ay) WIN, 


429aYD “Aljney 4O payjeisui Ajjoa1s09U! BOZO JO LOZO 


‘yenba aie sabezjOn asay} jigun (jaued 


1UO1f a42 UO) SOd ZIYOH 94} 3sn[py “80ZD pue 
LOZO 40 aberJOA 10}9a|j09 ay} ainseaw Aja}eusar|\yy 


‘C# Isa] jJeaday 


‘S][OA O49Z JO} [O4JUOD FWVg OG ey} Isnipe 


pue LOZO 40 (S) ad4nos ayi ie abeijon ayy ainseal\ 


*(sanjea sjued Buoim ‘Bulsapjos) Asjino419 paze1sosse 


yoayD “Ajjney 40 pajjeysul AjJoas109U! ZOZO 410 LOZO 


YSISINd WY NOILO314390 1VLNOZIYOH 
e# LSAL 


‘p# isal yeeday 


‘Asadoid Bulresado aie sjinosio Buiyueyq ayy 


'G# 1Sa] Jeadas VAY! “LOHD) a0e\day “Ayjney 40 payjeysut Aj1994109uU! ZO~O 


(",d.LON 22S) ‘Od syoA 
G9EL- pue GOZTL- = UaaMjaq YoIIMS pjnoys abejoA 
SIU} "La49OS | YD ay} jo € Uld Ye abeljOA ayy ainseay; 


“p# isa] yeaday 


“paysoys | 1 
JAWIOJSURI] “AljNey 40 aN[eA DaIIODU! QOPD 10 ‘GOD 


‘pOvO “Aijney 40 payjeysu! Ajyoass0oul ZO ‘LOvG 


‘OC SHOA GZEL ~ aq Pinoys aberjo (* FLON 
aa) ‘8490S | YD ay} jo | uld Je afeijOn ayi ainseay 


‘p# sal yeaday 


‘(sanjea syed Buoim ‘Bulsapjos) Asj1nd419 payelsosse “OC SOA Bg pue OL ~ Uaamjaq YoIMs Pinoys abeyjOA 


SIU, “LOVO $0 40}9a|}09 ayy ie aBeyoA ay} ainseay) 


yoayy “Aljney 10 pajyeysut Ajj9a4109U! GOED 1° 8OEO 


‘Z utd ye abueys YjOA 


OZ & pue abeyjoa Ajddns samod ay} 0} JOadsas YIM 
uid ye aBueyo 3100 QOL & INoge aq jIIM Asay 1 : -FLON vit Wal yeaday 
‘QV SION 


OZL S! aBerjon auly ayr uayM GleL- = aq jIIM SIYL 


‘abe}/OA aul) a4} UO JUaPpUadap si abeIOA IH : ,dLON -(sanyen 


syed Buoim ‘Bulsapjos) Aslinostd pajelsosse 49a4D 
“Ayney 10 pajjeysul Aj1981409U! ZOVGZ ‘LOVGZ ‘LOvO 


‘Od SOA 8g puke OL = UaaMjaq YoIIMsS Pinoys abeyoA 
SIUL “LOZO 4O 40}9a]j;09 ay} je afeijon ay ainseayy 


‘p# Sal Jeadas ua] “EQED| edejday 


SSA 


‘aje4 puogas Z e jnoge je 
OG SiO G'Z pue GO = UaaMiaq Yyo1IMs Pynoys abeijor 


‘v# ‘QQ SOA GZ pueO~ Miaq Yo}IMsS Pynoys 
Od SHOA Ge Pue Q = YaaM}aq Yo}IMS Pinoy SIL "EOEO! $0 8 Pue g suid Ye abeijon ayi aunseayy 


388) Jeadas uay| *(S1INDIID daams) G# Isaj{ 0} Jajay abeijon siul “EOED) $O Z uld ye aberon ayy ainseayy 


‘OLN 0} YOUMS TWWYHON-O.LNV 242 32s pue 
uo!sod JN} ay} 0} YOUMS 3NIT-LX3-LNI yi 12S 
‘uolzisod SW QOZ ay} 0} 40393/aS WO/AWIL 24d 12S 


“LGL aBbey aag ‘abeqon ybiy sity} yoe}UOD 


LINOYIO ONIWVNVW 12 0} }0U jNjyased Asan ag “adodsoj|19SQ aU} JO aie abeyon YybIYy 


ay} ul S}uaWaINsealW abeyjOA Bulyew aq ||IMNOA :NOILNVWO 
v#H LS4L 


*paeog ViNdII9 ayi 
uo syed anjen Buoim 4104 y9aYD OS|\Y *(GA\S) YoIIMS 


WYON-OLNV 84} UO puke j!0} Pseog jINDIID ay} UO 
SUOIJDaUUOD JapjOs 100d 4O sabpliq Japjos 104 yoeyD 


“G# sa) Jeaday 


*(sjued anjea Buoim ‘Buisapjos) Aj2INd419 pazeisosse 
yaya “Arjney 40 pajjeysul Ajzoess0oU! ZLED ‘LLEO 


“G# Ysa] eadas pue [OED] adejday 


‘uoilisod 
TWWHYON 343 Ul St YoUMs ay} UaYM OQ SIJOA Gy 
= pue uolisod OL MY ay} Ul YoIIMSs TWINYON-OLNV 
ayy YM Q aq pjnoys abeijon siyj “ZOEdI 
fO | uld Je abeqjon ay} y9aYyda4 pue [QED] eaoway 


‘G# Jsa} Jeadas Uay] *ZOED| adejday 


‘G# Isa} Jeaday 


‘(syed 
anjen Buoim ‘Buluapjos) Asjinos19 pajeisosse 493849 
“Ayjney 40 payjeysut Ajjoass0ou! ZOEG 410 ‘LO ‘OLED 


"G# sa) jeaday 


*(sjued anjea Buodm ‘1apjos) Ajj1ND419 pa}elsosse 
yoayy “Aijney 40 pajjeysu! Ajjoass09u! 9OEG 40 GOEd 


‘G# Isa] Jeadas Uay) “SOED) aoejday 


‘Od SION Gp = peas 
Pinoys Siu “EOEDI JO EL uid aunseayy ‘punosB sisseyo 
0} 3890S Dj ay} yo | uld JOYS pue POED] sAOWAY 


"g# isay yeadai uay | “POED! e=eIdeY 


‘G# 1sa| Jeadas pue ZONED] a0ejday 


‘OC S304 GE ~ aq Pinoys aberjon siy| “YOEDI 
JO G uld le abeijon ay) aunseaw pue ZQED) anoway 


SLINDYID daaMS 
S#LS3L 


‘Ajsadoid Buljesado aie sjinds19 daams ayt 


SSA 


“UO!LISOd TWINYON au} U! St yo}1Ms ayy UayM 
OG SIOA Gp = pue ‘uOl}Isod OL NW ey) ul SI YyoIIMs 
TIWWYON-OLNVY 9432 UsYM OQ SI}OA Q aq Pinoys 
aberjOn siyt ‘ZOED| JO | uld ie abeyoA ay) ainseayy 


SHA 


‘9d S1JOA Gp pue CO = UBaMjaq YOUIMS P[NoYs 
aberjon siut “COED! $0 8 uld ye abeIOA ay} ainsea| 


‘OC SOA Gp pue QO = UaaMieq YO1IMS Pinoys 
abeijOA siIut “POED! JO | uld 1e abejOA ay) ainsealy 


‘Od SHOA G’| pue CO + UaaMiaq Yo1IMS pjnoys 
abeijOn siIuL “vOEDI $0 G Suid le abejjOn ay} ainseayy 


"LXq 01 YOUMS 3NIT-LX3-LNI a4} 3as pue uo!sod 
OLNVY aut OF Y>IMS TYWHON-OLNY au? 19S 
‘uoiyisod SUI QOZ ay} 0} JOJDa}aS IO/JWIL 24} 19S 


"94 Isa) Jeaday 'g# 4saj Weadas uaY] “ZOED) aoe|day 


‘(sued anjea 
BuoIM ‘Japjos) A4jINdI9 payeisosse yDaYyYD “Aljney 


40 pajeysul Ajy9as109U! 9OEH 40 ‘GOED ‘vOED ‘DED 


*S}JOA Z Ajayewixoudde abueyo pynoys 
aBe}OA aY{ ‘aSIMyDOID [JNJ 0} aSIMHxDOJO4a}UNOD {|NJ 
wodj jaued July ay} UO JONUOD FAAQT OVYL eu 
232101 UY] “ZOED| 4O | Uld Ye abejjoOn ay) ainseal\ 


‘Ajsadoid Buiysom aie sjino419 4966143 ay 


‘Q# 1Sa] Jeaday 


“JC SOA 
Gt ~ 010 peas pinoys abeOA ayy “asiMmy90|949} UNOS 
Ayjny uayi pue asim90j9 AjjNy }O41U09 SOd LYAA 24} 
UIN} NOA ajiyUM ZOEDI 40 B uid Je abeIOA ay} ainseal\| 


“LOED $9 (S) 
991NOS ay} UO Bulpeas DQ S}jOA Q e Ule}qGO 0} jO4}U00 


L3AS 13A37 24} isnf[pe vay, ‘uolje}04 yo Ja}Uad sii 
0} jaued JUO1} ay} UO jO1JU0D FAAZ7 OIYL 242 18S 


‘(sued anjen Buoim ‘Bulapjos) AsjiInds19 pazelsosse 
9ayD “Ajjne}y 10 payjejsul Aj19a414O9UI ZOESHO 4O LOEO 


‘OG 0} YOUMS AL-O0-OV 
ay} 18S “LNI OF YouMS ANIT-LX3-LNI e4d 19S 
‘uolyisod SW QOZ ay} 01 JOJAIaS IO/JWIL 24} 18S 


SLINDYID YADSDIAL 
9# 1S3L 


ew FeaT 
aTidosi® S200) 
| | | . | =e oy “ie Sy em 


= ; ee EE gt 


@ VIN 2 bee 
ee ee 


han fo Cees oe 


i : ‘ ‘ : " 
= | ; ee Go YE Siew 7 ~ ni  =— 
| p : ~~ 
clin == — = —— — aes te ue 
" 7 4 . ll 
| es : 7 
—_———————————— — — panini - ee ee ae ees - = 
» — 


“ r ‘ » 
pS ae wan tit | 8 . Cee a ee ee 
jase ain r . J a hoy one | Sqgwen we peels yi oe 


. « ; | ‘ «a. * Pay + § 
‘ = _ -— a ae 6 &he ew Cove 
' — ~ ie im BZ A 
? b - 7; ar —— = a SS a 
. ERE BEI OR nm y 
a — a — - ~ :% 2 — His 
' - 1? f 
, t i < a or “ie O° Call ain oe = Ml a LES 
a —o — =e - 7 = . a ae pa ‘me t 
: wile : rt j , . ; 7 } ya .—~ Var ee Ce ee 
Md a . al | é 

; wow oT am us Ast : ; ; ‘ 


- an 


: ais — oxen : 
7 a . : i. ; ~ rn ere 
- ; —_ a ’ 
“~— —_ —— 7 7 Fi ——— - — 
—a oo —_* a 7 : F A : ’ a 
» IS n ‘ - if ; 

- - ob = —— ~ _— — - a = 7 
a : a ee 
<< 7 = a= 


: = at 


é : > 
7 7 


> 7 
= 


> a 
> a 
= 


ree 


; 7 
=.) a : 
- a a —- > A 
_ i oF y . 


dOl SISSVHS 


Fy 
O BD) o O 
cE 
ec 
Oo O O 
S 
Do av fe) 
fe) 
©) 
By fe) fe) 
O) E © 
Om © 
O) ° Shes) 
: SEE fe) O 
jz S 
1O)1 


ONIMVYG NOILVOISILNAI 


1314008 NOILVYLSNTII 


IDENTIFICATION DRAWING 


10) 0 


Vig 


CHASSIS BOTTOM 


Oo@eod 


oO IJof (L) ¢ 
in 


Hon & 
Al 


CO 


PICTORIAL 6-3 


2-9 1WIHOLDId 


oT 


sav 
Q1IIHS 


9°9 1IWIHOLDId 


v-L IWIYOLDId 


14941 


J ION. 


Oe 


S 


O) 


© 


8 TS 


o. 


O) 


149V1 
INIWIIW1d44 


4 


€ 
< 
€ 
C 


g 


PICTORIAL 8-5 


PICTORIAL 7-5 


9-6 1VIHOLSId 


S-6 1WINOLODId 


49991N1-dddMS 


x 
\ 


y 
( 
$s 


IN 


> “> NolLaaS 


a | 


= ¥ NOIL9IS< 
NN 
\\ 


Ol *| 4 
\ mv 


c-Ol IWIHNOLDId 


que 


Doda 


saat 


2-6 IWIHOLSDId 


raty Aly/ fe 


aN Groin // ff | 


INN 2€-9 Ss 
540 


TWIN LEAD 


Figure 1-2 
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Refer to Pictorial 11-1 for the following steps. 


th Locate the blue and white label. Be sure to refer to the 
numbers on this label in any communications you may 
have with the Heath Company about this kit. 


\) Remove the protective paper backing from the blue 
and white label. Then affix the label to the rear chassis 
panel. 


ant Locate the cabinet and handle. Mount the handle to 


the top of the cabinet with two #10 external 
lockwashers and two 10-32 nuts. 
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PICTORIAL 11-1 


+> Route the line cord into the cabinet and out the hole 
in the back of the cabinet. Then slide the cabinet over 
the chassis. 


A Secure the cabinet to the chassis with eight #8 x 5/8” 
hex head sheet metal screws. 


( ) Locate the ‘Caution’ label and remove the protective 
paper backing. Then affix the label to the back of the 


cabinet in the space provided. 


This completes the assembly of your Oscilloscope. Proceed 
to “Operation.” 
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OPERATION 


The Calibration section of the Manual introduced you to the 
operation of your Oscilloscope. This section will help you 
obtain the greatest use from your instrument by showing 
yOu various uses and applications for it. 


NOTE: Your Oscilloscope has a highly sensitive DC 
amplifier. It is therefore normal for the trace to drift 
vertically somewhat during the first half hour or so after it is 
turned on. Occasionally, the DC BALANCE control (located 
on the vertical amplifier circuit board) should be readjusted. 
Perform this adjustment carefully, in the following manner: 


(hy. Set the AC-GND-DC switch to GND. 
2: Turn the VOLTS/CM switch to the .02 position. 
Si Turn the VARIABLE control (on the VOLTS/CM 


selector) alternately clockwise and counterclockwise 
and note the shift in the trace location. 


4. Adjust the DC BAL control (located on the vertical 


amplifier circuit board) until there is no trace 
movement between the clockwise and 
counterclockwise positions of the VARIABLE 
control. 


Refer to Figure 1-2 in the Illustration Booklet for a 
description of the front panel control functions. 
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WAVEFORM DISPLAY THEORY 


Lines or waveforms appear on the face of a cathode ray tube 
(CRT) when its electron beam is deflected by varying 
charges on its deflection plates. Generally, an internal sweep 
generator in the oscilloscope varies the charge on the 
horizontai deflection plates and moves the beam rapidly 
from left to right. You can also produce a horizontal sweep 
by applying an external sweep signal to the HORIZ IN jack 
of the Oscilloscope. 


Vertical deflection results from a signal applied to the VERT 
IN jack of the Oscilloscope. The signal is amplified and 
applied to the vertical deflection plates in the CRT. 


When the period of the vertical input signal is equal to the 
horizontal sweep time, one complete cycle will be displayed 
on the CRT face. If the signal frequency is higher, more than 
one cycle will be displayed. The height of the waveform on 
the screen will be proportional to the amplitude of the 
vertical input signal, and can be controlled by the setting of 
the VARIABLE control and the VOLTS/CM selector. 


With this very brief theory of operation, you can see that an 
oscilloscope will display the waveform of the signal voltage 
that is fed to its vertical input. The signal voltage may be 
taken from an audio amplifier, a television receiver, a 
transmitter, or almost any electronic circuit. Some of the 
more common oscilloscope applications are described in the 
following pages. 
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OPERATIONAL EXAMPLE 


The following example will help you become more familiar 
with the control functions, especially the sweep and trigger 
controls. 


Connect a sine wave source to the vertical INPUT connector. 
Set the TRIGGER switches to INT, AC, (+), and NORM. 


Turn the TRIGGER LEVEL control to the center of 
rotation. Adjust the VOLTS/CM selector to obtain a trace 3 
or 4 centimeters high. Adjust the HORIZONTAL POSITION 
control so the left edge of the trace is just inside the left 
margin of the graticule. Set the TIME/CM selector to display 
a few cycles of the waveform. Adjust the VERTICAL 
POSITIONING control to center the trace vertically. 


Now carefully readjust the TRIGGER LEVEL control and 
observe how the left edge (starting point) of the sweep 
moves upward as the control is turned clockwise, and 
downward as the control is turned counterclockwise. See A 
on Figure 2-1. 


Switch the TRIGGER +/— switch to the “—” position, and 
note that the TRIGGER LEVEL control has the same effect 
except that the sweep start point is on the negative slope of 
the waveform. 


There is no fixed rule for setting the TRIGGER LEVEL 
control, as no two waveforms are alike. For example, assume 
that you want to examine the “spike” on waveform B of 
Figure 2-1. By adjusting the TRIGGER LEVEL control so 
the sweep starts just before the spike, as in C in Figure 2-1, 
and decreasing the time required for one complete sweep by 
changing the position of the TIME/CM selector, the spike 
can be spread out across a large area of the screen for closer 
observation, as in D of Figure 2-1. 


At mw Bie 
ACH Ve 


By reading the TIME/CM selector, you can determine the 
duration of the spike. This feature is also useful to observe 
distortion in circuits using square wave signals. 


The TIME/CM selector should be set to display the desired 
waveform or portion of a waveform. Occasionally it may 
also be necessary to use the VARIABLE. However, the 
sweep time is not calibrated when the VARIABLE is used. 
Refer to the formula on Page 127, or the “TIME/CM 
FREQUENCY Correlation Chart” on Page 128 to determine 
unknown frequencies or sweep times when you use the 
calibrated positions of the TIME/CM selector. 


The TRIGGER INT/EXT switch permits you to choose 
between internal or external triggering signals. The INT 
(internal) trigger is derived from the vertical input signal. 
The EXT (external) trigger position allows the sweep to be 
triggered from external sources, such as TV horizontal or 
vertical sync pulses, that are not necessarily related to the 
vertical input signal. 


When the TRIGGER AUTO/NORM switch is in the AUTO 
position, a sweep appears on the screen even in the absence 
of a signal. The AUTO position is useful for simple 
waveforms with frequencies from about 40 cycles and 
upward. This switch position is also useful for signals that 
are too weak to trigger the sweep circuits in the normal 
position. 


The TRIGGER AC/DC switch will normally be in the AC 
Position except when you use very low frequency or DC 
signals as a trigger source. 


Figure 2-1 
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Figure 2-2 


AUDIO AMPLIFIER CIRCUITS 


You can observe frequency response, distortion, and gain in 
an audio amplifier by observing its output waveform when a 
sine wave or a square wave is applied to the amplifier input. 


Figure 2-2 shows a typical setup for checking an audio 
amplifier. The audio generator injects either a low distortion 
sine wave or square wave signal into the input of the 
amplifier. The amplifier’s output terminates in the proper 
load for the amplifier, and the oscilloscope is connected 
across the load. 


The waveform produced by the audio generator will not be 
changed as it passes through properly operating circuits of a 
high-fidelity amplifier. However, if any circuit is not 
operating properly, the output waveform will be distorted. 


A B Cc 


Figure 2-3 


Figure 2-3, Part A, shows a sine wave with a serious 
flattening of one peak. This represents about 10% harmonic 
distortion, which could be caused by an improperly biased 


stage or a defective tube or transistor, and is a particularly 
objectionable amplifier fault. Figure 2-3, Part C, shows a 
flattening of both peaks, which usually indicates an 
overdriven stage somewhere in the amplifier. 


While a sine wave signal will tell a lot about an amplifier, a 
square wave gives an additional indication of amplifier 
performance with respect to frequency response, amplitude 
distortion, and phase shift. The square wave generator must 
produce a clean waveform with straight sides, sharp corners, 
and flat horizontal lines, as shown in Figure 2-4, Part A. 


/ 


Vu 


A B c 


Figure 2-4 


When a low frequency square wave signal is fed into the 
input of an amplifier, its output waveform will be a 
faithfully reproduced square wave if its frequency response 
is good and if little amplitude or phase distortion occurs in 
its circuits. The shape of the leading edge of an output 
waveform, as shown in Figure 2-4, Part B, indicates poor 
high frequency response. This may be caused by amplitude 
distortion (clipping), or phase shift, or both. 


The slope of the flat portion of the waveform, as shown in 
Figure 2-4, Part C, indicates poor low frequency response. 
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TELEVISION RECEIVER CIRCUITS 


An oscilloscope can also be used to service television 
receivers. There are two methods of using the oscilloscope in 
TV service work. One is the point-to-point probing to study 
components of a transmitted television signal and their 
effect on receiver circuits. The other method uses the signal 
from a sweep generator and is used primarily for the 
alignment of a receiver. These two methods will be treated 
separately in the following paragraphs. 


Point-to-Point Signal Tracing 


Most television manufacturers supply service information 
that shows correct oscilloscope patterns at various points in 
the receiver. These patterns are generally of the composite 
video signal or synchronizing signals that are received from a 
television transmitter, or generated within the receiver. 
Some of these patterns are shown in Figure 2-5, with the 
signal frequency indicated for each pattern. No special 
equipment is required for observing these patterns on your 
Oscilloscope, except a demodulator probe to detect 
modulation envelopes in the IF or RF amplifier sections. 


Figure 2-6 is a simplified block diagram of a typical 
television receiver. It shows various stages and points for 
connecting the Oscilloscope probe. The letters at each test 
point indicate the type of probe to use, and the setting of 
the Oscilloscope’s sweep speed. These letters are defined in 
the following chart. 


PROBE SWEEP SPEED 
R Direct H 20 us/cm 
V 2 ms/cm (use TV trigger) 


A Audio test 
frequency 


D Demodulator 


NOTE: For simplicity, all amplifier stages are shown within 
one block of the diagram in Figure 2-6. Tests may be made 
at the input or output of individual amplifier stages using 
the indicated probe and sweep frequency. 


At any point up to the video detector, the voltages will be 
quite small and considerable vertical gain will be required. 
Within the sync circuits and deflection circuits, however, 
these voltages are larger and very little amplification is 
required. 


Figure 2-5 


In checking the waveforms, remember that two _ basic 
frequencies are involved in the television signal. The vertical 
or field frequency is 60 Hz. Any investigation of the circuit 
except within the horizontal oscillator, its differentiator 
network, and the horizontal amplifier stages, can generally 
be made using a sweep speed of 5 ms/cm. In order to study 
the horizontal pulse shape or the operation of the horizontal 
deflection system, it is generally necessary to operate the 
sweep generator at 20 us/cm. This sweep rate will show the 
waveform of about three lines of the signal. 


The point-to-point signal tracing method of analysis is most 
helpful in going through a receiver, since faulty receiver 
operation is generally caused by the loss of all or a 
significant portion of the picture information and pulses at 
some stage within the receiver. With a basic understanding of 
the function of each part of the signal and with a knowledge 
of what the signal actually looks like at any part of the 
receiver, it is a comparatively simple matter to isolate the 
defective portion and the particular component causing the 
failure. 
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Figure 2-6 


Bear in mind that a phase shift of 180 degrees takes place in 
some circuits of a receiver. Therefore, the pattern displayed 
on the Oscilloscope screen may be inverted in some cases. 
The pattern or form of the wave should not be changed 
however. 


Video amplifier response can be measured in exactly the 
same manner described for testing an audio amplifier, and 
again a square wave signal is the most efficient method to 
use. Because a video amplifier must pass signals as low as 20 
Hz and as high as 4 or 5 MHz, a more comprehensive test is 
required. Usually a 60 Hz check is made to cover low and 
medium frequency characteristics. A second check at 25 


kHz covers the high frequency portion of the response 
curve. Again, such tests require accuracy on the part of the 
Oscilloscope. The signal tracing technique can be used in 
these tests also. The square wave generator is fed directly 
into the first video amplifier stage. Very low signal input will 
be required. Then the Oscilloscope is connected to various 
stages, starting near the output end and working back until 
any distortion is isolated. Patterns such as Figure 2-4, Part B, 
(on Page 123) are responsible for poor picture detail or 
fuzziness, while the distortion of the waveform shown in 
Figure 2-4, Part C, can cause shading of the picture from top 
to bottom. 
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Receiver Alignment 


Alignment of television RF and IF circuits requires the use 
of an alignment sweep generator as well as the Oscilloscope. 
This sweep generator supplies an RF signal that sweeps 
across all the frequencies of a television channel or IF 
amplifier 60 times a second. The sweep generator also 
supplies 60 Hz sweep voltage to the Horizontal input of the 
Oscilloscope. Figure 2-7 shows a typical setup for the 
alignment of a television receiver. 


The exact procedure for alignment differs with various 
receivers and with different sweep generators. 
Manufacturer’s service data usually includes alignment 
procedures and correct response waveforms. 


GOOD RESPONSE 


SHARP PEAKED 


B DOUBLE PEAKED 


Figure 2-8 C 


Figure 2-7 


Figure 2-8, Part A, shows a typical response curve for a 
properly aligned receiver. Notice that the top part of the 
waveform is essentially flat, and tapers sharply at both ends. 
The waveform shown in Part B of Figure 2-8 might result if 
the IF stages of the receiver were aligned too sharply or all 
at the same frequency. This would produce a narrow 
bandwidth and. seriously affect picture quality. A 
misalignment of one or more IF stages would produce a 
waveform like that shown in Figure 2-8, Part C, which 
would also reduce picture quality. 


AC VOLTAGE MEASUREMENTS 


Because of its characteristics, the oscilloscope is particularly 
suited to the measurement of AC voltages. In some 
television circuits it is imperative that such measurements be 
made accurately with respect to wave shape, so that the 
conventional rms-indicating AC voltmeter is no longer 
adequate. Most television service bulletins specify 
peak-to-peak voltages which appear at various points of the 
circuit. 


The Oscilloscope can be used to display and accurately 
measure these voltages. It can be easily calibrated for this 
purpose by using a known accurate external AC voltage 
source or, in the case of this Oscilloscope, the built-in 1 volt 
peak-to-peak reference source. 


This Oscilloscope will normally measure 120 volts, but can 
be calibrated for measuring higher voltages by 
“uncalibrating’’ to a lower 1 volt reference mark on the 
graticule with the VARIABLE control. 
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Figure 2-10 


The following relationships exist for sine wave AC voltages: 


rms x 1.414 = Peak Voltage 

rms x 2.828 = Peak-to-Peak Voltage 

Peak Voltage x .707 = rms Voltage 
Peak-to-Peak Voltage x 0.3535 = rms Voltage 


FREQUENCY MEASUREMENTS 


Frequency measurements can be made with an accuracy 
limited only by the reference source available. At times, this 
can be the 60 Hz line frequency which is usually controlled 
very closely. The unknown frequency is applied to the 
vertical input and the reference frequency to the horizontal 
input. The internal sweep generator is not used. The 
resultant pattern may take on any one of a number of 
shapes. Typical patterns are shown in Figure 2-9. These 
patterns are called Lissajous figures. They are obtained when 
sinusoidal AC voltages are applied simultaneously to the two 
sets of oscilloscope plates. The resultant pattern depends 
upon the relative amplitudes, frequencies, and phase of the 
two voltages. The frequency ratio can be figured from the 
formula: 


HORIZONTAL 
TANGENT LINE 


o eee 
VERTICAL 
TANGENT LINE 


Figure 2-9 
max et 
LPs 
Tv 
where f, is the unknown frequency. Th is the number of 


loops which touch the horizontal tangent line; Tv is the 
number of loops which touch the vertical tangent line; f is 
the known frequency. 


When using Lissajous figures, it is good practice to have the 
figure rotating slowly rather than stationary. This eliminates 
the possibility of an error in counting the tangent points. If 
the pattern is stationary, a double image may be formed. In 
such cases, the end of the trace should be counted as 
one-half a tangent point rather than a full point. This 
condition may occur when neither frequency can be varied. 


PHASE MEASUREMENTS 


It is sometimes necessary to determine the phase 
relationship between two AC voltages of the same 
frequency. You can accomplish this quite easily by applying 
one of the voltages to the horizontal input and the other 
voltage to the vertical input. The phase relationship can be 
estimated from Figure 2-10. 


NOTE: For proper displays, the horizontal amplifier gain 
must be set to equal the vertical gain. 


To calculate the phase relationship, use the following 
formula: 


Sin 0 = 


As shown in Figure 2-11, the distance A is measured from 
the X axis to the intercept point of the trace and the Y axis. 
The distance to B represents the height of the pattern above 
the X axis. The axis of the ellipse must pass through the 
point 0. 


YE UNAGIES: 


Figure 2-11 
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TIME/CM-TO-FREQUENCY CORRELATION For example: Let’s say that one cycle of the unknown 

frequency covers five centimeters on the CRT (with the 
You can determine the frequency of a constant signal with VARIABLE control full clockwise). The TIME/CM selector 
your Oscilloscope by using the following formula. is set at 2 uS (2 x 10°). Using the formula above: 


NOTE: The long vertical and horizontal lines on the 


: d P = 1 
graticule are spaced 1 cm (centimeter) apart. The short lines Frequency = 210s ae 
on the center vertical and horizontal lines are 2 mm TS Cpa 
(millimeters) apart. The usable graticule area is 8 cm high : 
and 10 cm wide. Frequency = 100 kHz. 
1 NOTE: The VARIABLE control cannot be used when you 
Frequency eee are computing with this equation, since there are no 
TIME/CM selector setting multiplied calibrated values associated with it. This control must be 
by the number of centimeters on the kept in the CAL (full clockwise) position when you are 
CRT covered by one cycle of the un- determining an unknown frequency. 


known frequency. 


TIME/CM-FREQUENCY CORRELATION CHART 


-TIME/CM 
SELECTOR 


TIME FOR 
1 CM SWEEP 


FREQUENCY (Hz) 
FOR Gy GLE/10- 
CM (full screen 


FREQUENCY (Hz) 
FOR 5 CYCLES/10 
CM (full screen 


width) width) 
ne tSeG 500,000 2500,000 
2 usec 50,000 250,000 


rs Ca 


NOTE: When the trigger selector is in the “line’’ position, a 
trace may not be visible on the CRT at sweep speeds above 


20 usec. The Oscilloscope will still be triggered, but the 
writing speed will be too fast to light the CRT. 


IN CASE OF DIFFICULTY 


This section of the Manual is divided into four parts. The 
first part, ‘“General Troubleshooting Information,’ outlines 
possible causes that are the most often sources of trouble in 
newly assembled kits. Go through this part very carefully 
and apply these checks to your kit. 


The second part ‘Troubleshooting Precautions and Notes,”’ 
outlines precautions you should take when troubleshooting 
your Oscilloscope. Read this part carefully so you do not 
damage your oscilloscope while searching for the difficulty. 


The third part, the ‘‘Troubleshooting Charts,’ is really two 
parts. The first part of this section consists of various tests 
to localize the trouble. You will then be directed to the 


second part, where you will pinpoint the trouble within the 
local area or circuit board. 


The fourth part, “Checking Components,”” shows you how 
to use an ohmmeter to determine if a suspected component 
is faulty. 


Voltages are provided on the “Circuit Board Voltage 
Charts,” on Pages 147-149, and on the Schematic. 


NOTE: In an extreme case where you are unable to resolve a 
difficulty, refer to the ‘‘Customer Service’ information 
inside the rear cover of the Manual. Your Warranty is 
located inside the front cover. 


GENERAL TROUBLESHOOTING INFORMATION 


The following paragraphs deal with the types of difficulties 
that may show up right after a kit is assembled. These 
difficulties are most likely to be caused by assembly errors 
or poor soldering. 


be Recheck the wiring. Trace each wire lead in colored 
pencil on the Pictorial where it is installed, as you 
check it. It is frequently helpful to have a friend check 
your work. Someone who is not familiar with the unit 
may notice something you consistently overlooked. 


ai About 90% of the kits that are returned for repair do 
not work properly due to poor solder connections. 
Therefore, you can eliminate many troubles by 
reheating all connections to make sure that they are 
soldered as described in the ‘Soldering Instructions,”’ 
at the front of this Manual. 


3 Check to make sure that all transistors are in their 


proper locations. Make sure that each transistor lead is 
connected to the proper point and that the transistor 
flats are properly positioned. 


4. Check the values of the parts. Be sure that the proper 


part has been wired into the circuit as shown in the 
Pictorials and called out in the wiring instructions. For 
example, it would be easy to install a 200 2 
(red-black-brown) resistor for a 1000 Q 
(brown-black-red) resistor. 


a Check for bits of solder, wire ends, or other foreign 


matter which may be lodged in the wiring. Check for 
solder bridges between circuit board foils. Compare 
your foil pattern against the “Circuit Board X-Ray 
Views” on Page 143-145. 


SHIPPING PRECAUTIONS 


HEATHEIT® 


If you ship your Oscilloscope to the Heath Company or toa 
Heathkit Electronic Center for repair or calibration, first 


remove the CRT. If you want to ship the CRT, ship it 
separately from the Oscilloscope. You may wish to save the 
CRT carton in the event that you may some day wish to 
ship the CRT. 
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TROUBLESHOOTING PRECAUTION AND NOTES 


WARNING: The full AC line voltage and high DC voltage is 
present at several places in the Oscilloscope. (See Pages 150 
and 151.) Be careful to avoid electrical shock when you 
work on the Oscilloscope. 


Be cautious when you test transistors and integrated 
circuits. Although they have almost unlimited life 
when used properly, they are easily damaged by 
excessive voltage and current. 


2. Be careful so you do not short any terminals to 
ground when you make voltage measurements. If the 
probe should slip, for example, and short out a bias or 
voltage supply point, it may damage one or more 
components. 


x DO NOT remove any components while the 
Oscilloscope is turned on. 
4. When you make repairs to the Oscilloscope, make sure 


you eliminate the cause as well as the effect of the 
trouble. If, for example, you should find a damaged 
resistor, be sure you find out what caused the resistor 
to become damaged. If the cause is not eliminated, the 
replacement resistor may also become damaged when 
the Oscilloscope is turned on again. 


5. Refer to the “X-Ray Views,” and the “Schematic 
Diagram,”’ to locate various components. 


6. When the oscilloscope Trigger Selector is in the 
“LINE” position, a trace may not be visible on the 
CRT above 20 usec. The Oscilloscope will still be 
triggered, but the writing speed will be too fast to light 
the CRT. 


TROUBLESHOOTING CHARTS 


The ‘‘Troubleshooting Charts’ are designed to pinpoint a 
trouble through a series of tests. The following symbols and 
procedures are used in the charts. 


oi 


Follow the “YES” arrow when you obtain the 
correct measurement or condition. 


Follow the ‘““NO” arrow when you do not obtain 
the correct measurement or condition. 


This symbol in a step means that the voltage 
listed immediately after the symbol may vary as 
much as +20%. For example: If the step says, 
“x 100 volts DC,” it means that the voltage 
could be 80 to 120 volts DC. 


Components are listed in the order in which failure or a 
problem is most likely to occur. 


All voltage measurements were made with a high impedance 
voltmeter with a nominal line voltage of 120 volts AC. 


Set the front panel controls as follows: 
INTENSITY: Center of rotation. 
FOCUS: Center of rotation. 

TRIGGER LEVEL: Center of rotation. 
HORIZ POS: Center of rotation. 


TIME/CM: X10 (full clockwise). 


SWEEP VAR/HORIZ GAIN: CAL (full clockwise. 
INT-EXT-LINE: INT 

AC-DC-TV: AC 

POSITIVE (+)-NEGATIVE (—): Positive (+) 
AUTO-NORMAL: Normal 

AC-GND-DC: GND 

VOLTS/CM: 0.05 

VARIABLE: CAL (full clockwise). 

VERT POS: Center of rotation 

OFF-ON: OFF 


Do not change the position of any control or switch unless 
you are instructed in a step to do so. 


Connect the line cord to an AC outlet and turn the 
Oscilloscope on. 


Perform the +9 and +5 volt power supply test (Test #1) in 
the Illustration Booklet to verify the operation of the power 
supplies before you proceed. These power supplies must 
Operate properly before you attempt any further 
troubleshooting. After you have completed Tests #1, 
proceed to the ‘Trouble Locator Chart.” 
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TROUBLE LOCATOR CHART 


Alternately measure the collector voltages of Q109 
and 0110. Adjust the VERT POS control (on the 
front panel) until these voltages are ~ 80 volts DC. 


A problem exists in the vertical deflection circuits. 
Proceed to Test #2. 


Alternately measure the collector voltages of Q207 
and 0208. Adjust the HORIZ POS control until these 
voltages are equal at ~ 90 volts DC. 


A problem exists in the horizontal deflection circuits. 
Proceed to Test #3. 


A problem exists in the blanking and/or CRT circuits. 


Turn the INTENSITY control fully clockwise. A spot 


of light should be visible on the CRT. Proceed to Test #4. 


Set the IN-EXT-LINE switch to LINE: Then turn the 
TIME/CM selector through all of its positions. A trace 
should appear on all positions except X1 and X10. 
Then turn the selector to the 200 uS position. 


A problem exists in the trigger or sweep circuits. 
Proceed to Test #5. 


The major Oscilloscope circuits are operating 
properly. If a problem still exists, proceed to the test 
that most closely associates with the particular 
problem. 
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CHECKING COMPONENTS 


INTRODUCTION 


To check a transistor accurately, you should use a transistor 
checker. However, if one is not available, you can use an 
ohmmeter to determine the general condition of any of the 
bipolar transistors (or diodes) in this kit. The ohmmeter 


used must have at least 1 volt DC at the probe tip to exceed 
the threshold of the diode junctions in the transistor being 


tested. 


Set your ohmmeter to its low range for the following tests. 
HOW TO CHECK TRANSISTORS AND DIODES 
A. Unsolder and remove the component. 


B. Connect the ohmmeter leads to the component as 
shown in the example illustration for transistors and 
diodes. 


Example: 


TRANSISTORS 


Connect the positive meter lead to one 
lead as directed in the chart. 


Connect the negative meter lead to 
another lead, as directed in the chart. 


NEGATIVE 
MEIER 


i LEAD 
positive / 
METER 
LEAD 


CONNECT 
NEGATIVE 
LEAD TO; 


TRANSISTOR 


MPSA20 
(417-801) 


DIODES 


Connect the negative meter lead to one 
lead as directed in the chart. 


Connect the positive meter lead to the 
other lead, as directed in the chart. 


NEGATIVE 
a) a METER 
> Ad 


| POSITIVE 
METER 
LEAD 


Proceed to the following chart and connect the ohmmeter 
leads to the component as indicated in the columns titled 
“Connect Positive Lead To,’’ and ‘‘Connect Negative Lead 
To."’ The indicated meter reading in the last column is only 
a nominal reading. Your meter may read slightly different. 


NOTE: The polarity of all ohmmeters is not the same. 
Therefore, if you do not get the indicated results, reverse 
your meter leads and try again. If you do get the correct 
results now, cross out the word “‘negative’’ in the heading in 
the second column and write in ‘‘positive.’” Also cross out 
the word ‘positive’ in the heading in the third column and 
write in ‘‘negative.’’ 


CONNECT 
POSITIVE 
LEAD TO: 


METER READING 
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CONNECT | CONNECT 


NEGATIVE POSITIVE METER READING 
LEAD TO: J LEAD 10: 


TRANSISTOR 


X29A829 
(417-201) 


L842 
(417-83) 


NOTE: YOU MAY HAVE TO SET 
YOUR OHMMETER TO A 
HIGHER RANGE TO MEASURE 
THIS TRANSISTOR 


EL131 
(417-241) 


S 


g D 
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CONNECT 
TKANSISTOR NEGATIVE 
LEAD. TO: 


CONNECI 


POSITIVE 
LEAD 10: 


METEK KEADING 


MPSU10 


(417-834) fe 10 30 
ge 10Q0 
e O 
C 


\ 


\O 
BEVELED 


SIDES 


2N2369 
(417-154) 


LOCATING 
TAB 


DIODES 


2052078 0-96 
36-19, 556-16, 
DOSS 60m Ile 
Nigel 
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HOW TO CHECK CAPACITORS 1. lf the meter pointer deflects to the low ohms side 
quickly, and then gradually returns to the high ohms 
side, the capacitor is not faulty. NOTE: The time it 
takes for the pointer to return to the high ohms side 
depends upon the value of the capacitor. A 50 uF 
capacitor for example, will cause the pointer to return 
more rapidly than a 500 uF capacitor. 


A. Unsolder and remove the capacitor. 


B. Discharge the capacitor by touching the leads 
together. 


DISCHARGE 
CAPACITOR 


—_) 


CAPACITOR OK 


#4 
C. Connect the negative meter lead to one lead. Then, 
while watching the meter, touch the positive meter 2. lf the meter pointer deflects to the low ohms side and 
lead to the other capacitor lead. (Note the special stays there, the capacitor is faulty (shorted). 


instructions for the electrolytic capacitors.) 


CAPACITOR FAULTY (Short) 


10 
30 
P : 
OSITIVE 3. If the meter pointer does not deflect at all, but stays 
METER Up ' 


at the high ohms side, the capacitor is faulty (open). 


LEAD / 


CAPACITOR FAULTY (Open) 


How to Connect Electrolytic Capacitors 


to the Meter and Chassis 
4. Recheck the capacitor, BUT FIRST DISCHARGE IT 
BY TOUCHING THE LEADS TOGETHER. 


Each electrolytic capacitor has a positive (+) mark at one Because of the small capacitance of capacitors below the 
end. When checking one of these capacitors, connect the value of 50 uF, it is very difficult to determine if the 
positive (+) lead to the positive meter lead and the other capacitor is faulty (open). If your meter needle does not 
lead to the negative lead. move at all when you are checking a small value capacitor, it 


does not mean that the capacitor is open. 
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SPECIFICATIONS 


VERTICAL 

[Ty sas a re OP eA 9 le ae DC to 5 MHz, +3 dB. 

EY OPEL oc. Wis i Cle AUG ARIREE Ge COU el uel 1, 2, 5 sequence, calibrated and variable. 
MNEs sc oe > von. 6 whe Mie dials Wo a's Welt aleiwre so 70 ns. 

REMI soos foo SS, PRR ia ie wiaye ote Kies tps 5% at 1 kHz. 

ES Sa eel en aa: 5) ee a 1 M&Q2/38 pF. 

ME 8 os te be oe cc ck sete eee eee 20 mv/cm. 

SWEEP 

RES Par a gs 0 er Triggered. 
igo. sy J cee SoM ety. Sis ei ek We wie 6, o'Je- a's 200 ms to .2 us in 7 steps, plus variable. 
EMI CE 8. Fos ie ee ce be ctl wake eee Int/Ext/Line. 

RDS atk. F.C. STII ee ioraleta.s Waka TG bale AC/DC/TV; +/- Slope; Auto/Norm. 
HORIZONTAL 

a Ae eee eee eee .25 V/cm. 

INU ce ug es «ds aenraVepce chase bs vis dpa Aa ass DC to 100 kHz. 
et, ee ee cic a Peau Oe 1 MQ/50 pF. 

ETIL CTO Ss oaks cE Re « Ore ee EN SS X1 and X10 attenuator and variable. 
GENERAL 

Ey sonia. a G50. faite Gee stots mse aas ees vin 5 ois 5DEP31F. 8 x 10 centimeter 


viewing area. Blue-green, 
medium-persistence phosphor. 
5”’ round, flat face tube. 
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Accelerating Potentiali,...., <a) seme oe ee eee Approximately 1.5 kV. 

Graticule sce he os he oes Se eee Screened, 8 x 10 centimeters. 

Power requirements... casi ae eeeenemeeie eae. Ses gts 110-130 VAC or 220-260 VAC, 
50/60 Hz, 35 watts. 

Overall (Dimensions 2... 0s «0 ane een ety ties ee 13” wide, 8” high, 17’’ deep. 

INGENVGIONE § <0. 5 nao oe eee cee Oren nT er ore nice s 14 Ibs. 


The Heath Company reserves the right to discontinue 
products and to change specifications at any time without 
incurring any obligation to incorporate new features in 
products previously sold. 


CIRCUIT DESCRIPTION 


Refer to the Schematic Diagram and the Block Diagram in 
the Illustration Booklet while you read the following circuit 
description. 


To help you locate specific parts in the Oscilloscope or on 
the Schematic, the resistors, capacitors, transistors, and 
diodes are numbered in the following groupes: 


1- 99 Parts on the chassis. 
101-199 Parts on the vertical amplifier circuit board. 
201-299 Parts on the horizontal amplifier circuit board. 
301-399 Parts on the sweep-trigger circuit board. 
401-499 Parts on the power supply circuit board. 


VERTICAL AMPLIFIER 


A signal applied to the vertical Input connector on the front 
panel of the Oscilloscope is coupled through the 
frequency-compensated attenuator network. Capacitor Cl 
blocks the DC when switch SW’11 is in the AC position. From 
the attenuator circuit, a portion of the input signal is 
coupled through resistor R101 and capacitor C101 to the 
gate of transistor Q101. Diodes ZD101 and ZD102 are 
transistors connected to provide a zener action. Resistor 
Q101 and these diodes limit the input signal to 
approximately +9 volts, which protects Q101 from 
excessively high gate voltage. Capacitor C101 improves high 
frequency response by forming a high frequency path 
around R101. 


Transistor Q101 is a field-effect transistor (FET) which is 
connected as a source follower. This type of transistor 
provides the high impedance input necessary to prevent 
loading of the attenuator. 


HEATHEIT’® 


Transistor Q102 is a constant current source for input 
transistor Q101. Since the base voltage of transistor Q102 is 
held constant by divider R105, R106, and the emitter 
voltage is dependent upon the base voltage, the emitter 
voltage will remain constant. This constant emitter voltage is 
across emitter resistor R103; therefore, the current through 
R103 is constant. Resistor R103 is adjusted so the source 
voltage of Q101 is zero when an input signal is not present. 


A signal applied to the gate of Q101 will cause only voltage 
changes at the source because the current through Q101 is 
constant. These voltage variations are applied across resistors 
R102, R4, R5, R6, R7, and a portion of this signal is applied 
to the gate of source follower Q103. 


Transistor Q104 forms a constant current source for 
transistors Q105 and Q106. Since the emitters of both 
transistors are connected to this constant current source, the 
current source serves as a common emitter resistance and 
sets the operating point for the following steps. 


The output from source follower transistor Q103 is 
amplified by transistor Q105. A portion of the signal applied 
to the base of Q105 appears at its emitter. Because 
transistors Q105 and Q106 have a common emitter 
resistance, the signal present at the emitter of transistor 
Q105 is effectively coupled to the emitter of transistor 
Q106. 
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Transistor Q106 operates as a common base amplifier whose 
base is held constant by Vertical Position control R8. This 
control positions the trace by applying a controllable DC 
voltage to the base of transistor Q106, thus providing a 
controllable DC balance in the vertical amplifier. When the 
collector output voltage of Q105 decreases, its emitter 
voltage will increase. An increased emitter voltage at Q106 
reduces its forward bias and increases its collector output 
voltage. The signal at the collector of transistor Q106 is 180 
degrees out of phase with the signal at the collector of 
transistor 0105, forming a ‘‘push-pull’’ amplifier to drive the 
CRT deflection plates. Capacitor C104 is an emitter bypass 
capacitor to boost the gain at high frequencies. 


Driver transistors Q107 and Q108 are common emitter 
amplifiers. In addition to providing gain, they also isolate 
transistors Q105 and Q106 from the output stages. 
Capacitor C105 AC bypasses the emitter resistors of 0107 
and Q108 at high frequencies and improves the high 
frequency response. Output amplifiers 0109 and Q110 again 
amplify the differential signal and drive the vertical plates in 
the CRT. Transistor Q111 operates as an emitter follower 
and provides the trigger signal to the sweep circuit. 


HORIZONTAL AMPLIFIER 


Operation of the horizontal amplifier is similar to that of the 
vertical amplifier. The major difference is that the horizontal 
amplifier does not have a PNP amplifier stage (transistors 
Q107 and Q108 in the vertical amplifier). 


The positive-going ramp voltage (sawtooth) from the sweep 
generator is amplified and applied to the horizontal plates of 
the CRT. This increasing voltage causes the electron beam to 
sweep across the face of the CRT, producing a visible trace. 


SWEEP-TRIGGER CIRCUITS 


Switch SW3 selects the source of the trigger signal (internal, 
external, or line) and couples this signal to switch SW4. 
Switch SW4 selects the type of coupling (AC, DC, or TV) 
that will be used to couple the signal to the triggering 
circuits. In the AC position, the signal is coupled through 
capacitor C6 to the triggering circuits. In the DC position 
the signal is coupled direct, and in the TV position the signal 
is coupled through capacitor C6, C7, resistor R12, and diode 
D1. The circuit composed of capacitor C7, resistor R12, and 
diode D1 forms a low-pass filter and DC restorer. This 
circuit allows the triggering circuits to be synchronized to 
the vertical frame rate of a complex video TV signal. 


The triggering signal is coupled through resistor R302 to the 
gate (G) of transistor Q301. Resistor R301 determines the 
input resistance to 0301. ZD301 and ZD302 are transistors 
connected to provide a zener action. This diode 
configuration protects the input of Q301 by preventing the 
triggering signal from going greater than +9 volts. 


From transistor 0301, the signal is applied to differential 
amplifier transistors Q304 and Q305. From here the 
amplified signal is coupled through transistors Q306 and 
Q307 to slope switch SW8. This switch selects either the 
positive (+) or negative (—) slope of the waveform. 


Transistor Q302 is the current source for 0301, and 0303 is 
the current source for Q304, and 0305. The trigger level 
control sets the amount of current that is allowed to flow 
through transistor Q302, which varies the DC level at the 
source (S) of transistor 0301. This change is coupled to and 
affects transistors Q304 and Q305 and, in turn, is coupled to 
transistors Q306 and Q307, which vary the voltage on lugs 1 
and 3 of switch SW8. 


The amplified signal (either positive or negative slope as is 
selected by switch SW8) is coupled to pin 9 of IC301C. 
IC301A, 1C301B, IC301C, and 1C301D are Schmitt input 
gates. That is to say, that at a specific positive level of the 
input signal the gate switches on, and at a specific level as 
the signal decreases the gate switches off. This switching on 
and off produces a pulse at the output of the gate. 


As the signal is coupled to pin 9 of IC301C, it switches, and 
a negative pulse is produced at pin 8. This is coupled to pin 
12 of IC303, causing IC303 to switch and produce a 
negative pulse at pin 8 and a positive pulse at pin 6. The 
pulse from pin 6 is coupled through resistor R318 to AC 
blanking transistor Q401, while the pulse from pin 8 is 
coupled through resistor R319 to DC blanking transistor 
Q308 and also to pin 12 of 1C301D. 


Two CRT blanking circuits (one AC coupled and one DC 
coupled) are employed in this Oscilloscope. The DC 
blanking circuit is more efficient at lower sweep frequencies. 
At higher sweep frequencies, the AC blanking is more 
efficient. In the following paragraphs both types of blanking 
will be discussed. 
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NOTES: 
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CIRCUIT COMPONENTS ARE NUMBERED IN THE FOLLOWING 
GROUPS: 


1- 99 PARTS ON THE CHASSIS, 
101-199 PARTS ON THE VERTICAL AMPLIFIER CIRCUIT 
BOARD. 
201-299 PARTS ON THE HORIZONTAL AMPLIFIER CIRCUIT 
BOARD. 
301-399 PARTS ON THE SWEEP-TRIGGER CIRCUIT BOARD. 
401-499 PARTS ON THE POWER SUPPLY CIRCUIT BOARD. 


RESISTOR VALUES ARE 1/2 WATT, 5% TOLERANCE UNLESS 
OTHERWISE STATED. 


RESISTOR VALUES ARE IN OHMS. (K=1000, M-=1,000, 000). 


CAPACITOR VALUES LESS THAN 1 ARE IN HF; VALUES OF 
1 OR GREATER ARE IN pF UNLESS OTHERWISE MARKED. 


a THIS SYMBOL WITH A LETTER IN IT INDICATES A 
WIRE CONNECTION TO A CIRCUIT BOARD. 


NZ. THIS SYMBOL INDICATES A CIRCUIT BOARD GROUND. 
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= THIS SYMBOL INDICATES A CHASSIS GROUND. 


VOLTAGE READINGS ARE NOMINAL, VARYING WITH LINE 
VOLTAGE AND ADJUSTMENTS. 


E> THIS SYMBOL INDICATES A DC VOLTAGE MEASURED 
FROM THE POINT INDICATED TO CHASSIS GROUND. 
MEASUREMENTS WERE MADE WITH A HIGH IMPEDANCE 
VOLTMETER. 


GE THIS SYMBOL INDICATES THAT THE ENCLOSED 
VOLTAGE WILL CHANGE WITH THE CHANGE IN AN 
ASSOCIATED CONTROL SETTING. 


VOLTAGE MEASUREMENTS ON THE SWEEP TRIGGER CIRCUIT 
BOARD WERE MADE WITH THE TRIGGER LEVEL CONTROL SET 
VERY CLOSE TO ITS CENTER POSITION TO BALANCE 
TRANSISTORS Q304 AND Q305. 


VOLTAGES ON THE BASES OF TRANSISTORS Q106 AND Q206 
WILL BE EQUAL TO THE GATE TO SOURCE VOLTAGE OF 
TRANSISTORS Q103 AND Q203 RESPECTIVELY. 
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BLANKING 


It is desirable to turn off the CRT during periods of ‘’no 
signal’’ and also between successive sweeps so that the 
retrace lines is not visible. The CRT can be turned off 
(blanked) or on (unblanked) by a controlling voltage 
between the cathode and grid in the CRT. As the grid 
voltage becomes more positive with respect to the cathode, 
the trace will become brighter. The CRT is completely cut 
off when a sufficiently negative voltage is applied to the 
grid. 


This Oscilloscope uses two blanking schemes: AC coupling 
to the grid, and DC coupling to the cathode of the CRT. The 
AC coupled system is operational all of the time; while the 
DC system is held off for frequencies over 60 Hz, due to the 
long on-off time of the device by capacitor C306 and R321. 
For frequencies less than 60 Hz, the AC system is unable to 
keep the tube blanked for long periods of time. The DC 
system is then used to keep the CRT blanked for the longer 
period of time. 


Assume that the sweep generator is sweeping normally 
across the CRT. At this time, pin 8 of 1C303 is high and pin 
6 is low. (A low constitutes 0.5 volts or less and a high 
constitutes 2.5 volts or more.) With this condition, the AC 
and DC blanking systems are turned off. When the sweep 
voltage reaches a predetermined level, 1C304 will change 
state and this causes |C303 to change state. 


When IC303 changes state, pin 6 goes high which turns on 
transistor Q401 and causes a negative voltage at the grid of 
the CRT, thus blanking it. At the same time pin 8 goes low, 
which turns on transistor Q310 and shorts the sweep 
generator voltage back to zero volts. Transistor Q308 also 
turns on at this time, which turns on the optical isolator 
(IC-401). The optical isolator turns off transistor Q402, 
which causes the cathode of the CRT to go more positive 
again, blanking the CRT. 


The blanking and sweep circuits stay in this state until a 
trigger pulse is applied to 1C303 and causes it to change 
state, and the sequence repeats itself again. 
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RAMP GENERATOR 


The negative pulse that is produced at pin 8 of IC303 is also 
coupled to pin 12 of 1C301D. Here the pulse is inverted and 
coupled from pin 11, through resistor R326 and diode 
D307, to transistor Q310, biasing it off. Normally, transistor 
Q310 is conducting, which keeps the output from the ramp 
generator connected to ground. 


The ramp generator is composed of transistor Q1, resistors 
R15, R16, and R17, and capacitors C8, C9, C11, C12, and 
C13. Transistor Q1 provides constant current to the timing 
resistors and capacitors which are selected by section A and 
C of switch SW6. When transistor Q310 is biased off, the 
selected timing capacitor (for example, we will use C8) 
begins to charge. This causes an increase or “ramp’’ of 
voltage that is coupled through resistor R327 to the gate of 
transistor 0311. 


The ramp voltage is coupled through transistors Q311 and 
Q312 to pin 5 of |IC304. 0311 and 0312 provide isolation 
to the ramp generator. When the ramp voltage increases to 
1.2 volts, pin 1 of 1C304 produces a pulse, which is coupled 
through diode D308 to pin 2 of IC303. This cancels the 
pulse on’ pins 6 and 8 of IC303 and allows the CRT to 
become blanked again. 


With the pulse gone from pin 8 of 1C303, transistor Q310 
begins to conduct and the charge on capacitor C8 rapidly 
decays to zero. Thus, a sawtooth waveform has been formed 
by the charging of capacitor C8 and its rapid discharge. This 
sawtooth voltage is coupled through section B of switch 
SW6 to the horizontal amplifier circuit board. 


1C301B is an anti-latch-up circuit. It is possible for a random 
pulse to be generated somewhere in the sweep circuits and 
cause I1C303 or 1C304 to miss their triggering pulse from 
1C302. If this should happen, the ramp voltage will increase 
until it reaches approximately 2 volts. This voltage is 
coupled through resistor R329 to pin 5 of IC301B. Thi: 
causes a pulse to be produced at pin 6 of IC301B which is 
coupled through diode D309 to pin 2 of 1C303, and 1C303 
reacts normally, as though it received the pulse from IC304. 
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POWER SUPPLY 


Line voltage is connected through the fuse and the On-Off 
switch to the primary windings of power transformers T1 
and T2. The dual primary windings of these transformers 
may be connected in parallel for 120 volt operation or in 
series for 240 volt operation. 240 volt operation is common 
outside the U.S.A. 


The secondary windings of transformer T1 are connected to 
the voltage doubler circuit consisting of diodes D401, D402, 
and capacitors C405 and C406. Capacitor C404 filters this 
negative high voltage which is fed through resistor R26 to 
the grid of the CRT. The intensity and focusing voltages are 
also supplied to the CRT from the voltage divider network 
consisting of resistors R28, R405, R403, R23, and R24. A 
separate 6.3 volt winding supplies the CRT filament voltage. 


Optimum focus is obtained when the CRT deflection plates 
and the astigmatism grid are at the same potential. Since the 
vertical deflection plate voltages (collectors of Q109 and 
Q110) are adjusted to 85 volts DC by constant-current 
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source Q104, the astigmatism voltage is also adjusted to 
approximately 85 volts DC. 


The secondary windings of low voltage transformer T2 are 
connected to the full-wave bridge rectifier circuit which 
consists of diodes D408, D409, D410, and D411. Capacitor 
C412 filters the rectified DC. This DC voltage is regulated by 
zener diodes ZD413, ZD414, and ZD415. By connecting 
equal loads from each side of the supply to ground, separate 
supplies are obtained: These separate supplies are, +9 volts 
DC, —9 volts DC, and 5 volts DC. 


Another secondary winding of transformer T2 is connected 
to another full-wave rectifier circuit which consists of diodes 
D404, D405, D406, and D407. Capacitor C25 filters the 
rectified DC voltage. A voltage divider circuit composed of 
resistors R32 and R33 provide 180 and 150 volt DC 
supplies. 


A third secondary winding on transformer T2 supplies 1 volt 
peak-to-peak AC voltage to the front panel output jack. 


CIRCUIT BOARD 
X-RAY VIEWS 


NOTE: To find the PART NUMBER of a component for the 
purpose of ordering a replacement part: 


A. Find the circuit component number (R5, C3, etc.) on 
the “X-Ray View.” 


B. Locate this same number in the “’Circuit Component 
Number” column of the proper ‘Parts List.”’ 


C. Adjacent to the circuit component number, you will 
find the PART NUMBER and DESCRIPTION which 
must be supplied when you order a replacement part. 


VERTICAL AMPLIFIER CIRCUIT BOARD 
(Viewed from component side) 
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HORIZONTAL AMPLIFIER CIRCUIT BOARD 


R304 
(Viewed from component side) be 
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{C303 
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SWEEP TRIGGER CIRCUIT BOARD 
(Viewed from component side) 
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POWER SUPPLY CIRCUIT BOARD 
(Viewed from component side) 


CIRCUIT BOARD 
VOLTAGE CHARTS 
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VERTICAL AMPLIFIER CIRCUIT BOARD 
(Viewed from component side) 


*Indicates a voltage that will change with an associated control setting change. 
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HORIZONTAL AMPLIFIER CIRCUIT BOARD 
(Viewed from component side) 


*Indicates a voltage that will change with an associated control setting change. 
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*Indicates a voltage that will change with an associated control setting change. 
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SWEEP-TRIGGER CIRCUIT BOARD 
(Viewed from component side) 
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i HIGH VOLTAGE 
IN THIS AREA 
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POWER SUPPLY CIRCUIT BOARD 
(Viewed from component side) 
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IDENTIFICATION CHART 


MANUFACTURE 
TYPE NUMBER 


20101 --ZD102,,-Q101, 

O104;-Q111; Z2D201, 

ZA ZO 2 Ole O04 5 

Q302, Q303, Q304, | 417-801 MPSA20 

Q305, Q306, Q307, Q308, 

OS09 ZDS01y ZD3 02: EMITTER 
417-24] EL131 


L842 
417-201 X29A829 


CIRCUIT DESIGNATION PART NUMBER LEAD IDENTIFICATION 
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PLEASE DO NOT WRITE IN THIS SPACE 


EXPEDITED PARTS ORDER FORM 
(FOR REPAIR PARTS ONLY) 


NAME 
SEND TO: HEATH COMPANY 


ae BENTON HARBOR, 
—————— TT MICHIGAN 49022 


KIT MODEL PURCHASE DATE | INVOICE NUMBER } LOCATION PURCHASED 
ATTN PARTS REPLACEMENT 


DESIRED METHOD 
OF SHIPMENT 


ADDRESS 


EDITORS INITIALS 


INSTRUCTIONS: C.0.D. AUTHORIZATION 


INCLUDE CHECK OR MONEY ORDER FOR TOTAL PARTS ORDERED ADD 10% 
(MINIMUM $0.25) FOR INSURANCE, POSTAGE AND HANDLING. 
AUTHORIZE PERMISSION FOR C.0.D. SHIPMENT (MINIMUM ORDER SHIPPED 


C.0.D. IS $10.00). 
MICHIGAN RESIDENTS ADD 4% SALES TAX SIGNED 


THIS FORM IS FOR U.S. CUSTOMERS ONLY. OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR. 


PLEASE DO NOT WRITE IN THIS SPACE 


EXPEDITED PARTS ORDER FORM 
(FOR REPAIR PARTS ONLY) 


NAME 
SEND TO: HEATH COMPANY 
BENTON HARBOR, 
MICHIGAN 49022 
ATTN PARTS REPLACEMENT 


DESIRED METHOD 
OF SHIPMENT 


ADDRESS 


EDITORS INITIALS 


C.0.D. AUTHORIZATION 


INSTRUCTIONS: 
INCLUDE CHECK OR MONEY ORDER FOR TOTAL PARTS ORDERED ADD 10% 
(MINIMUM $0.25) FOR INSURANCE, POSTAGE AND HANDLING. 
AUTHORIZE PERMISSION FOR C.0.D. SHIPMENT (MINIMUM ORDER SHIPPED 


C.0.D. IS $10.00). 


MICHIGAN RESIDENTS ADD 4% SALES TAX SIGNED 


THIS FORM IS FOR U.S. CUSTOMERS ONLY. OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR. 
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